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Consult Contents" for parts of the publication that will meet your specific needs, 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; lo specialists in wildlife management, waste disposal, or pollution cantrol 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1964-75. 
Soil names and descriptions were approved in 1976. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Pawnee County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps. do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Fallow land tilled on the contour prior to planting winter 
wheat on Uly silt loam, 3 to 6 percent slopes. 
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Foreword 


The Soil Survey of Pawnee County, Kansas, contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different. users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 
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Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF PAWNEE COUNTY, KANSAS 


By Darold A. Dodge and William E. Roth, Soil Conservation Service: 


United States Department of Agriculture, Soil Conservation Service. 


in cooperation with Kansas Agricultural Experiment Station 


PAWNEE COUNTY is in the south-central part of 
Kansas (see facing page). It has an area of 755 square 
miles, or 483,200 acres. Larned is the county seat. In 1975, 
the county had a population of 8,068. Slightly more than 
half of the population lives in Larned. The rest lives in 
Garfield, Burdett, Rozel, Sanford, Zook, Frizell, and Ash 
Valley and on farms throughout the county. 

The farm income of the county is derived mainly from 
the sale of winter wheat, corn, grain sorghum, and 
livestock and livestock products. Important grain and 
feed crops are irrigated corn and alfalfa. Much of the al- 
falfa is marketed through alfalfa mills or is fed to 
livestock in local feedlots. Much of the corn grain and 
silage is also fed to livestock in these feedlots. Irrigated 
soybeans are also grown in some areas. 

According to the U.S. Bureau of Census, Pawnee Coun- 
ty had 694 farms and about 420,000 acres of farmland in 
1969. In 1974, these farms produced 4,378,800 bushels of 
wheat, most of it dryland; 1,195,700 bushels of grain 
sorghum; 15,000 tons of silage sorghum; 4,650 tons of 
forage sorghum; 1,752,660 bushels of grain corn, most of 
it irrigated; 45,110 tons of silage corn; 7,000 bushels of 
oats; 8,600 bushels of barley; and 4,600 bushels of rye (9). 
Also produced were 39,700 bushels of soybeans and 91,500 
tons of alfalfa hay. In 1973, about 136,800 pounds of alfal- 
fa seed was produced. 


General nature of the county 


This section gives general information concerning the 
county. It describes settlement, natural resources, farm- 
ing, and climate. 


Settlement 


Sam Hour, district conservationist, Soil Conservation Service, helped 
prepare this section. 

Recent excavations of Indian campsites near Larned in- 
dicate that various Indian tribes used the vicinity of what 
is now Pawnee County as their wintering grounds for 


hundreds of years. Other tribes hunted buffalo on the 
vast prairie. 

The Santa Fe Trail skirted northward around the big 
bend of the Arkansas River and entered the northeastern 
part of the county near Pawnee Rock. The trail paralleled 
the Arkansas River and at one time forded the Pawnee 
River at a point near the site of the Larned State 
Hospital. The marking of the Santa Fe Trail was 
authorized by Congress in 1824, and Fort Larned was 
established in 1859. As a result, many settlers entered the 
county. 

Pawnee County was organized on November 4, 1872, 
and was named after the Pawnee Indians. The city of 
Larned was also organized in 1872 and soon was 
established as the county seat. The city of Garfield was 
settled in 1873. The first train of the Atchinson, Topeka, 
and Santa Fe Railroad entered the county on July 20, 
1872. 


Natural resources 


Sam Hour, district conservationist, Soil Conservation Service, helped 
prepare this section. 


Soil is the most important natural resource of the coun- 
ty. Grain and forage crops and the livestock that consume 
these crops are marketable products that are affected by 
the soil. Water of good quality and sufficient quantity for 
domestic, municipal, and irrigation use is also an impor- 
tant natural resource. Natural gas and oil are produced in 
a few isolated locations. Strip mined gravel and sand is a 
minor natural resource along the Arkansas River. 

Generally, adequate quantities of underground water 
are available for domestic and livestock use. The upland 
areas north of Highway 156 are generally not suitable for 
irrigation because the quantity of good-quality water is 
limited. Along the flood plain of the Pawnee River, along 
Ash Creek, and in the area south of Highway 156, un- 
derground water is available in sufficient quantities for 
irrigation. Some surface water is available from Pawnee 


Creek and the Arkansas River. 
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Pawnee County is underlain by thick deposits of sedi- 
mentary rock consisting of shale, limestone, sandstone, 
clay, silt, sand and gravel, and smaller amounts of salts, 
anhydrite, and gypsum (4). These deposits are mainly at a 
great depth and are poor sources of ground water. Green- 
horn and Graneros Formations are near the surface in 
some small areas in the northwestern part of the county 
and are part of the soils. Some deep water is stored in 
these underlying rock formations, but the main water 
storage is in the alluvium of the Pawnee and Arkansas 
Rivers and the Meade Formation. 

The Meade Formation ranges in thickness from 50 to 
more than 300 feet. It is the major source of ground 
water in the area south of the Arkansas River (4). Yields 
in this formation range from a few gallons per minute to 
more than 1,000 gallons per minute in some irrigation 
wells (4). The Dakota Formation yields small quantities of 
water, about 125 to 150 gallons per minute (4). In an area 
near Larned some wells almost 700 feet deep were drilled 
but produced saltwater (4). At this depth, the source 
material probably was Permian rocks; Permian material 
was encountered about 300 to 400 feet beneath the sur- 
face (4). 


Farming 


Sam Hour, district conservationist, Soil Conservation Service, helped 
prepare this section. 


The first settlers in Pawnee County were ranchers. The 
first two ranches were established in 1864 and 1867. In 
1870, the State Board of Agriculture indicated that the 
county was 75 percent upland and 25 percent bottom land. 

By 1874, about 1,400 acres was cropped. Of this acre- 
age, about 1,300 acres was planted to corn and the rest 
was planted to wheat, oats, potatoes, and millet. From 
1875 to 1910, the acreage in wheat increased from about 
750 acres to more than 209,000 acres. Slightly more than 
299,000 acres was cultivated in 1910. Only a small acreage 
was planted to corn. Larger acreages were broken out of 
sod and planted mainly to winter wheat during and after 
the First World War. 

Until the severe drought of the 1930’s, the cropping 
system consisted mainly of continuous winter wheat for 
grain and forage sorghum for livestock. After the 1930’s, 
the cropping system was mainly a winter wheat-fallow 
system and some forage sorghum for livestock. The fal- 
low period was used to accumulate soil moisture for the 
following crop. Alfalfa was grown on the bottom land 
where extra soil moisture was available from the water 
table and, in some small areas, from runoff from upland 
slopes. During the 1950’s, when hybrid grain sorghum was 
developed, the common cropping systems were winter 
wheat-fallow or winter wheat-sorghum-fallow. At present, 
the principal dryland crops are winter wheat, sorghum, 
and alfalfa. 

The Pawnee County Conservation District was or- 
ganized in March 1940, and through its efforts and the ef- 
forts of other cooperating agencies about 60 percent of 


the cultivated land has been adequately treated to control 
erosion. 

About 88 percent of the county is cropland, and 12 per- 
cent is native grassland used as range. The grassland 
acreage is decreasing, and the irrigated acreage increas- 
ing. The potential for dryland grain crops is good and is 
closely related to the control of soil blowing and water 
erosion and the availability of fertilizer. 

The potential for irrigated crops is also good, but it de- 
pends on an adequate supply of good-quality water. At 
present, about 60,000 acres is irrigated. The major crops 
are corn, sorghum, and alfalfa. Most of the alfalfa is 
processed for market in three dehydrating plants and one 
pelleting plant. Some is stacked or baled as hay. Two 
commercial livestock feed yards and several other feed 
yards use much of the irrigated corn, sorghum, and alfal- 
fa. 


Climate 


By L. DEAN Bark, climatologist, Kans. Agricultural Experiment Sta- 
tion, Manhattan, Kans. 


The climate of Pawnee County is a typical continental 
type, as would be expected of a location in the interior of 
a large land mass in the middle latitudes. Such a climate 
is characterized by large daily and annual variations in 
temperature. Winter is cold because air frequently moves 
in from the polar regions from December through 
February. Warm summer temperatures last for about 6 
months every year, and the transition seasons, spring and 
fall, are short. The warm weather provides a long grow- 
ing season for crops in the county. 

Pawnee County is generally to the west of the flow of 
moisture-laden air from the Gulf of Mexico. It is to the 
east of the strong rain-shadow effect of the Rocky Moun- 
tains. As a result, the annual precipitation is marginal for 
continuous cropping. Precipitation falls in the form of 
showers and thunderstorms that can be extremely heavy 
at times. Winds are high and can result in significant soil 
loss and crop damage in dry years. Conservation practices 
are necessary to conserve moisture and prevent excessive 
soil loss. 

Table 1 gives data on temperature and precipitation for 
Pawnee County, as recorded at Larned for the period 
1941 to 1970. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 pro- 
vides data on length of the growing season. 

In winter the average temperature is 33.7 degrees F, 
and the average daily minimum is 21.8 degrees. The 
lowest temperature on record, which occurred at Larned 
on February 13, 1905, is minus 24 degrees. In summer the 
average temperature is 78.1 degrees, and the average 
daily maximum is 90.9 degrees. The highest recorded tem- 
perature, which occurred on July 11, 1954, August 13, 
1936, and July 31, 1934, is 114 degrees. 

The average annual precipitation for the period 1941 
through 1970 is 23.60 inches. Of this total, 18.00 inches, or 
76 percent, usually falls during the period April through 
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September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 12.97 inches. The heaviest 1-day 
rainfall was 4.58 inches at Larned on July 20, 1925. 

Average annual snowfall is 21.7 inches. The greatest 
snow depth at any one time during the period of record 
was 43 inches, during the winter of 1959-60. On the 
average, 20 days have at least 1 inch of snow on the 
ground. The snow usually does not stay on the ground 
more than 3 days in succession. 

The prevailing wind is from the south. Average annual 
windspeed is 14 miles per hour; it is highest, 16 miles per 
hour, in March and April. The percent of possible 
sunshine averages 76 in summer and 62 in winter. 

Severe windstorms and occasional tornadoes accompany 
well developed thunderstorms in this area, but they are 
infrequent and are local in extent. Losses from hail are a 
more severe hazard, but they are not so great as they are 
to the west of Pawnee County. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
ean be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land-use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 


tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from State and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general_soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit can oceur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 


1. Harney-Uly 


Deep, nearly level to sloping, well drained soils that have 
a silt loam or silty clay loam subsoil 


This map unit is on uplands that are dissected by 
drainageways and small streams. Areas along the 
drainageways are gently sloping to sloping and in places 
are eroded. 

This map unit makes up about 49 percent of the county. 
It is about 85 percent Harney soils, 13 percent Uly soils, 
and 2 percent minor soils (fig. 1). 
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Harney soils are nearly level to sloping. They formed in 
loess. The surface layer is dark grayish brown silt loam 
about 12 inches thick. The subsoil is about 23 inches thick, 
The upper part is grayish brown, very firm silty clay 
loam, and the lower part is brown, firm, calcareous silty 
clay loam. The underlying material to a depth of 60 inches 
is pale brown, calcareous silt loam. Available water 
capacity is high, and permeability is moderately slow. 

Uly soils are gently sloping to sloping. They formed in 
loess. The surface layer is typically grayish brown silt 
loam about 10 inches thick. The subsoil is about 8 inches 
of brown, friable, caleareous silt loam. The underlying 
material to a depth of 60 inches is pinkish gray, caleare- 
ous silt loam. Available water capacity is high, and 
permeability is moderate. 

Minor in this map unit are Roxbury, Wakeen, Holdrege, 
and Ness soils. Roxbury soils are in the drainageways and 
are frequently flooded. Wakeen soils occur as small areas 
intermingled with areas of sloping Uly soils. Ness soils 
are in nearly level shallow depressions and in broad areas 
of Harney soils. 

Most of this map unit is used for dryland crops, mainly 
winter wheat, sorghum, and alfalfa. Small areas are in na- 
tive grasses. The unit is well suited to all crops and 
grasses commonly grown in the county. 

The main management need of this map unit is control 
of soil blowing and water erosion. Overgrazing is the 
main concern of management on rangeland. 


2. Harney-Wakeen 


Deep and moderately deep, nearly level to strongly slop- 
ing, well drained soils that have a silty clay loam subsoil 


This map unit is on uplands that are dissected by 
drainageways and small streams. Areas along small 
streams and the larger drainageways are sloping to 
strongly sloping and in many places are eroded. In these 
places rock outcrops are common. 

This map unit makes up about 3 percent of the county. 
It is about 40 percent Harney soils, 35 percent Wakeen 
soils, and 25 percent minor soils (fig. 2). 

Harney soils are deep and nearly level to sloping. They 
formed in loess. The surface layer is dark grayish brown 
silt loam about 12 inches thick. The subsoil is about 23 
inches thick. The upper part is grayish brown, very firm 
silty clay loam, and the lower part is brown, firm, caleare- 
ous silty clay loam. The underlying material to a depth of 
60 inches is pale brown, calcareous silt loam. Available 
water capacity is high, and permeability is moderately 
slow. 

Wakeen soils are moderately deep and gently sloping to 
strongly sloping. They formed in loess and in residuum 
derived from chalky shale and limestone. The surface 
layer is dark grayish brown silt loam about 10 inches 
thick. The subsoil is friable silty clay loam about 26 inches 
thick. The upper part is grayish brown, and the lower 
part is pale brown. Very pale brown, soft, chalky silty 
shale and limestone are at a depth of about 36 inches. 
Available water capacity and permeability are moderate. 


Minor in this map unit are Nibson, Roxbury, and Uly 
soils. Nibson soils are on strongly sloping valley sides 
where some rocks crop out. Roxbury soils are in the 
drainageways and are frequently flooded. Uly soils are in 
gently sloping and sloping areas intermingled with Har- 
ney and Wakeen soils. 

Most of this map unit is used as cropland. The unit is 
well suited to the dryland crops and grasses commonly 
grown in the county. Small areas of Wakeen and Nibson 
soils are used as rangeland. 

The main management needs of this map unit are con- 
trolling water erosion, protecting the soils against soil 
blowing, conserving moisture, and maintaining fertility 
and tilth. Proper stocking rates and a planned grazing 
system are needed in the areas used as rangeland. 


3. New Cambria-Bridgeport-Hord 


Deep, nearly level, well drained and moderately well 
drained soils that have a silt loam to silty clay subsoil 


This map unit is along all of the major streams of the 
county but the Arkansas River. 

This map unit makes up about 9 percent of the county. 
It is about 40 percent New Cambria soils, 36 percent 
Bridgeport soils, and 24 percent Hord soils (fig. 3). 

New Cambria soils formed in alluvium on low terraces. 
The surface layer is dark gray and gray silty clay loam 
about 14 inches thick. The subsoil is silty clay about 21 
inches thick. The upper part is gray and very firm, and 
the lower part is grayish brown and firm. The underlying 
material to a depth of 60 inches is grayish brown silty 
clay loam. New Cambria soils are moderately well 
drained. Available water capacity is high, and permeabili- 
ty is slow. 

Bridgeport soils formed in alluvium on low terraces 
near the stream channel. The surface layer is dark gray- 
ish brown silt loam about 11 inches thick. The subsoil is 
grayish brown, friable silt loam about 7 inches thick. The 
underlying material to a depth of 60 inches is pale brown 
silt loam. Bridgeport soils are well drained. Available 
water capacity is high, and permeability is moderate. 

Hord soils formed in alluvium on terraces some 
distance from the stream channel. The surface layer is silt 
loam about 12 inches thick. The upper part is grayish 
brown, and the lower part is dark grayish brown. The 
subsoil is firm silty clay loam about 30 inches thick. The 
upper part is dark grayish brown, and the lower part is 
brown. The underlying material to a depth of 60 inches is 
pale brown silt loam. Hord soils are well drained. Availa- 
ble water capacity is high, and permeability is moderate. 

Nearly all of this map unit is used as cropland. The unit 
is well suited to all dryland and irrigated crops and 
grasses commonly grown in the county. Only very small 
areas are used as rangeland. 

The main management needs of this map unit are pro- 
tecting the soils against soil blowing, conserving moisture, 
and maintaining fertility. 
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4. Waldeck-Kaski-Zenda 


Deep, nearly level, somewhat poorly drained and well 
drained soils that have a fine sandy loam or loam under- 
lying material 

This map unit is on flood plains and terraces along the 
Arkansas River. The soils are more frequently flooded 
and channeled near the river. 

This map unit makes up 9 percent of the county. It is 
about 22 percent Waldeck soils, 18 percent Kaski soils, 18 
percent Zenda soils, and 42 percent minor soils (fig. 4). 

Waldeck soils formed in alluvium on flood plains. The 
surface layer is dark grayish brown fine sandy loam 
about 12 inches thick. The next layer is grayish brown, 
very friable fine sandy loam about 8 inches thick. The un- 
derlying material is about 20 inches of light brownish 
gray fine sandy loam over 20 inches of very pale brown 
fine sand. Waldeck soils are somewhat poorly drained. 
Available water capacity is moderate, and permeability is 
moderately rapid above the water table. 

Kaski soils formed in alluvium on stream terraces. The 
surface layer is loam about 18 inches thick. The upper 
part is grayish brown, and the lower part is dark grayish 
brown. The next layer is dark grayish brown, friable loam 
about 10 inches thick. The underlying material to a depth 
of 60 inches is very pale brown fine sandy loam. Kaski 
soils are well drained. Available water capacity is high, 
and permeability is moderate. 

Zenda soils formed in alluvium on low stream terraces. 
The surface layer is dark grayish brown loam about 12 
inches thick. The next layer is grayish brown and dark 
grayish brown, friable loam about 8 inches thick. The un- 
derlying material to a depth of 60 inches is pale brown, 
calcareous clay loam. Zenda soils are somewhat poorly 
drained. Available water capacity is high, and permeabili- 
ty is moderate. 

Minor in this map unit are nearly level Platte, Hord, 
Lesho, and Canadian soils. Platte soils are in somewhat 
channeled areas near the Arkansas River. Hord soils are 
on terraces some distance from the river. Lesho soils are 
on flood plains near the river and are intermingled with 
Platte soils. Canadian soils are on stream terraces and 
near old channel areas some distance from the Arkansas 
River. 

Except for Platte soils and the nearby Lesho soils, all 
of this map unit is used as cropland. The unit is 
moderately well suited to all dryland and irrigated crops 
commonly grown in the county, mainly winter wheat, 
sorghum, and alfalfa. Some irrigated corn is grown. Platte 
and Lesho soils are used mainly for rangeland, wind- 
breaks, and wildlife habitat. 

The main management needs of this unit are protecting 
the soils against soil blowing, conserving moisture, and 
maintaining fertility. Proper stocking rates and a planned 
grazing system are needed in the areas used as range- 
land. Management of wildlife habitat is needed in wooded 
areas along the Arkansas River. 


5. Pratt-Tivoli 


Deep, undulating to hilly, well drained and excessively 
drained soils that have a loamy fine sand or fine sand 
subsoil or underlying material 


This map unit occupies short and medium-length slopes 
on complex, wind-modified uplands. 

This map unit makes up 2 percent of the county. It is 
about 53 percent Pratt soils, 46 percent Tivoli soils, and 1 
percent minor soils (fig. 5). 

Pratt soils are undulating to rolling. They formed in 
sandy eolian sediments. The surface layer is grayish 
brown loamy fine sand about 11 inches thick. The subsoil 
is brown, very friable loamy fine sand about 21 inches 
thick. The underlying material to a depth of 60 inches is 
brown loamy fine sand. Pratt soils are well drained. 
Permeability is rapid, and available water capacity is low. 

Tivoli soils are undulating to hilly. They formed in 
sandy eolian sediments. The surface layer is brown fine 
sand about 6 inches thick. The underlying material to a 
depth of 60 inches is light yellowish brown fine sand. 
Tivoli soils are excessively drained. Permeability is rapid, 
and available water capacity is low. 

Most of the acreage of minor soils is Carwile soils, but 
a small acreage is low, wet areas. Carwile soils are in 
somewhat depressional and nearly level areas intermin- 
gled with Pratt soils. 

About 80 percent of the acreage of this map unit is 
used as rangeland, and 20 percent is used as cropland. 
The part used as rangeland is well suited to the native 
grasses commonly grown in the county. The part used as 
cropland is poorly suited to dryland crops, but small areas 
are moderately well suited to irrigated crops. 

The main management needs of this map unit are 
proper range management on native grassland and pro- 
tection against soil blowing in cultivated areas. 


6. Attica-Pratt-Carwile 


Deep, nearly level to rolling, well drained and somewhat 
poorly drained soils that have a loamy fine sand, fine 
sandy loam, or clay loam subsoil 


This map unit is mainly undulating to gently rolling, 
but in the many complex, wind-modified areas it is nearly 
level to slightly depressional. 

This map unit. makes up 11 percent of the county. It is 
about 56 percent Attica soils, 30 percent Pratt soils, 11 
percent Carwile soils, and 3 percent minor soils (fig. 6). 

Attiea soils are undulating. They formed in loamy and 
sandy eolian sediments. The surface layer is grayish 
brown sandy loam about 12 inches thick. The subsoil is 
brown, friable fine sandy loam about 24 inches thick. The 
underlying material to a depth of 60 inches is pale brown 
fine sandy loam. Attica soils are well drained. Permeabili- 
ty is moderately rapid, and available water capacity is 
moderate. 

Pratt soils are undulating to rolling. They formed in 
sandy eolian sediments. The surface layer is grayish 
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brown loamy fine sand about 11 inches thick. The subsoil 
is brown, very friable loamy fine sand about 21 inches 
thick. The underlying material to a depth of 60 inches is 
brown loamy fine sand. Pratt soils are well drained. 
Permability is rapid, and available water capacity is low. 

Carwile soils are nearly level to slightly depressional. 
They formed in loamy eolian sediments and loamy and 
clayey old alluvium. The surface layer is dark grayish 
brown fine sandy loam about 12 inches thick. The subsoil 
is clay loam about 28 inches thick. The upper part is gray- 
ish brown and firm; the next part is light brownish gray 
and very firm; and the lower part is light gray and firm. 
The underlying material to a depth of 60 inches is light 
brownish gray clay loam. Carwile soils are somewhat 
poorly drained. Permeability is slow, and available water 
capacity is high. 

Most of the acreage of minor soils is Naron soils, but 
some small areas of nearly level Farnum soils are in- 
termingled with the Carwile soils. 

Nearly all of this unit is used as cropland. The unit is 
well suited to the dryland and irrigated crops and grasses 
grown in the county. Small areas of Pratt and Attica soils 
are used as rangeland. 

The main management needs of this map unit are pro- 
tecting the soil against soil blowing, conserving moisture, 
and maintaining fertility and tilth. Proper range manage- 
ment is needed in the areas used as rangeland. 


7. Farnum-Lubbock 


Deep, nearly level to gently sloping, well drained soils 
that have a clay loam or silty clay loam subsoil 


This map unit is mostly nearly level but is gently slop- 
ing in places. It is dissected by shallow, indefinite 
drainageways, mainly Pickle Creek and Hubbard Creek. 

This map unit makes up 6 percent of the county. It is 
about 49 percent Farnum soils, 26 percent Lubbock soils, 
and 25 percent minor soils (fig. 7). 

Farnum soils are nearly level to gently sloping. Most of 
the gentle slopes are along drainageways. These soils 
formed in loamy old alluvium. The surface layer is dark 
grayish brown loam about 11 inches thick. The subsoil is 
clay loam about 29 inches thick. The upper part is dark 
grayish brown and friable; the next part is dark grayish 
brown and firm; and the lower part is brown and firm. 
The underlying material to a depth of 60 inches is pale 
brown clay loam. Available water capacity is high, and 
permeability is moderately slow. 

Lubbock soils are nearly level. They formed in loamy 
old alluvium and have been reworked by wind in places. 
The surface layer is grayish brown silt loam about 11 
inches thick. The subsoil is silty clay loam about 25 inches 
thick. The upper part is dark grayish brown and very 
firm; the next part is grayish brown and very firm; and 
the lower part is grayish brown, firm, and calcareous. The 
underlying material to a depth of 60 inches is light gray, 
calcareous silty clay loam. Available water capacity is 
high, and permeability is moderately slow. 


Minor in this map unit are Naron, Carwile, and Tabler 
soils. The deep, nearly level and gently sloping Naron 
soils are in short and medium-length, convex areas. The 
deep, nearly level Carwile and Tabler soils are in short 
and medium-length, slightly depressional areas. 

Nearly all of this map unit is used as cropland. The unit 
is well suited to all dryland and irrigated crops commonly 
grown in the county. Some small areas are used as range- 
land. 

The main management needs of this map unit are pro- 
tecting the soil against soil blowing, conserving moisture, 
and maintaining fertility. Proper range management is 
needed in the areas used as rangeland. 


8. Naron-Carwile 


Deep, nearly level to gently sloping, well drained and 
somewhat poorly drained soils that have a fine sandy 
loam, sandy clay loam, or clay loam subsoil 


This map unit is mostly nearly level but is gently slop- 
ing to undulating in areas along indefinite drainageways 
and in areas of sandy soils. 

This map unit makes up about 11 percent of the county. 
It is about 59 percent Naron soils, 16 percent Carwile 
soils, and 25 percent minor soils (fig. 8). 

Naron soils are nearly level to gently sloping. They are 
on medium-length and long, convex ridges and in broad, 
convex areas. They formed in loamy and sandy eolian 
material. The surface layer is dark grayish brown fine 
sandy loam about 11 inches thick. The subsoil is about 42 
inches thick. The upper part is brown, firm sandy clay 
loam, and the lower part is brown, friable fine sandy 
loam. The underlying material to a depth of 60 inches is 
pale brown fine sandy loam. Naron soils are well drained. 
Available water capacity is high, and permeability is 
moderate. 

Carwile soils are nearly level to slightly depressional. 
They occur as low areas near Tabler and Farnum soils. 
They formed in loamy eolian sediments and clayey old al- 
luvium. The surface layer is dark grayish brown fine 
sandy loam about 12 inches thick. The subsoil is clay loam 
about 28 inches thick. The upper part is grayish brown 
and firm; the next part is light brownish gray and very 
firm; and the lower part is light gray and firm. The un- 
derlying material to a depth of 60 inches is light brownish 
gray clay loam. Carwile soils are somewhat poorly 
drained. Available water capacity is high, and permeabili- 
ty is slow. 

Minor in this map unit are Attica, Farnum, Pratt, and 
Tabler soils. The gently sloping Attica soils are in convex 
areas near the gently rolling Pratt soils but at a slightly 
lower level. The nearly level Farnum soils are near Car- 
wile soils but are at a slightly higher level. Tabler soils 
oecupy low areas. 

Nearly all of this map unit is used as cropland. The unit 
is well suited to the dryland and irrigated crops and 
grasses grown in the county. Small areas are used as ran- 
geland. 
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The main management needs of this map unit are pro- 
tecting the soils against soil blowing, controlling water 
erosion, conserving moisture, and maintaining fertility. 
Proper range management is needed in the areas used as 
rangeland. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Ness series, for example, 
was named for Ness City in Ness County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Harney silt loam, 1 to 3 percent 
slopes, is one of several phases within the Harney series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Harney-Uly complex, 3 to 6 percent slopes, 
eroded, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 


Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

At—Attica sandy loam, 1 to 4 percent slopes. This 
deep, gently sloping, well drained soil is on medium- 
length, convex slopes on uplands. Individual areas are ir- 
regular in shape and range from 20 to 300 acres in size. 

Typically, the surface layer is grayish brown sandy 
loam about 12 inches thick. The subsoil is brown, friable 
fine sandy loam about 24 inches thick. The underlying 
material to a depth of 60 inches is pale brown fine sandy 
loam. In some nearly level and concave areas, the surface 
layer is very dark grayish brown. In small areas where 
slopes are steep and convex, the subsoil is less than 10 
percent clay. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils in nearly level to 
slightly depressional areas. These soils make up about 5 
percent of the unit. 

Water and air move through this soil at a moderately 
rapid rate, and surface runoff is slow. Natural fertility is 
medium. The surface layer is friable and is easily tilled. 
Available water capacity is moderate. The shrink-swell. 
potential is low. 

Most areas of this soil are in cultivated wheat and 
sorghum. The soil has good potential for cultivated crops, 
pasture, and range and for trees. in windbreaks. It has 
good to fair potential for most engineering uses. 

This soil is well suited to the dryland and irrigated 
crops and the native or tame grasses commonly grown in 
the county. The main concerns of management are con- 
trolling soil blowing, conserving moisture, and maintaining 
tilth and fertility. Wind stripcropping and minimum til- 
lage are effective in controlling soil blowing and conserv- 
ing moisture. 

This soil is also well suited to range. Proper. stocking 
rates, timely deferment of grazing, and rotation grazing 
maintain or improve desirable grasses. 

Trees grown as windbreaks are suited to this soil. Con- 
siderable care is needed if young trees are to become 
established and grow well. Cultivating young windbreaks 
to control weeds reduces the competition for soil 
moisture. 

This soil is suitable for building site development and 
for onsite waste disposal if proper design and proper in- 
stallation procedures are used. In some areas there is a 
hazard of polluting water supplies if the soil is used as a 
septic tank filter field. This soil is a good source of road- 
fill material. 
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This soil is suited to irrigation if an adequate supply of 
water is available. Erosion control is needed if the gently 
sloping areas are irrigated. Capability unit Ile-1 dryland 
and irrigated; Sandy range site. 

Br—Bridgeport silt loam. This is a deep, nearly level, 
well drained soil on low terraces. It occupies long, convex 
areas adjacent to all the major streams but the Arkansas 
River. Flooding is occasional and very brief. Individual 
areas are irregular in shape and range from 50 to several 
hundred acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 11 inches thick. The subsoil is grayish brown, 
friable silt loam about 7 inches thick. The underlying 
material to a depth of 60 inches is pale brown silt loam. 
In some areas the dark grayish brown surface layer is 
thicker, and in places the depth to limy material is more 
than 15 inches. Some small, narrow areas along creek 
banks and drainageways are frequently flooded. 

Included with this soil in mapping are small areas of 
New Cambria soils in depressions. These soils make up 
about 5 percent of the unit. They are more clayey than 
this Bridgeport soil. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. Fertility is high. The surface layer 
is very friable and is easily tilled. The shrink-swell poten- 
tial is low. 

Most areas of this soil are farmed. Winter wheat, 
sorghum, and alfalfa are the principal crops. Small areas 
are used for range. This soil has good potential for cul- 
tivated crops, tame pasture, range, and openland wildlife 
habitat and for trees in windbreaks. It has poor potential 
for most engineering and recreational uses. 

This soil is well suited to the dryland and irrigated 
crops, tame or native grasses, and trees or shrubs com- 
monly grown in the county. The main management needs 
are providing protection against flooding, controlling soil 
blowing and water erosion, and maintaining tilth and fer- 
tility. Proper use of crop residue and minimum tillage 
help control soil blowing, conserve moisture, and reduce 
the risk of erosion. 

This soil is well suited to range. The major problems of 
range management are related to overstocking and over- 
grazing. If the range is overstocked and overgrazed the 
protective plant cover is reduced and the taller, more 
desirable grasses are replaced by less productive short 
grasses. Proper stocking rates, uniform grazing distribu- 
tion, timely deferment of grazing, and a planned grazing 
system help keep the range and the soil in good condition. 

This soil is well suited to trees in windbreaks. Con- 
siderable care is needed if young trees are to grow well. 
Low rainfall is likely to limit their growth. Where it is 
practical, irrigation aids the establishment and growth of 
the young trees. Cultivation of young trees controls 
weeds and reduces the competition for soil moisture. 

Flooding, low strength, and the danger of soil piping 
severely limit most engineering uses of this soil. En- 
gineering structures or buildings built on this soil should 
be protected against flooding. Also, construction practices 


that overcome the low strength and the piping are 
needed. Sanitation facilities do not work well on this soil 
because of flooding. 

This soil is well suited to flood irrigation if an adequate 
supply of good-quality water is available. It is less well 
suited to sprinkler irrigation because of the puddling 
caused by the impact of waterdrops and the resulting in- 
crease in runoff and erosion. This soil is a good source of 
topsoil. Capability unit IIc-1 dryland, I-1 irrigated; Loamy 
Terrace range site. 

Ca—Canadian fine sandy loam. This is a deep, nearly 
level, well drained soil on flood plains. It occupies long, 
convex areas along the Arkansas River. Flooding is rare 
and very brief. Individual areas are irregular in shape 
and range from 30 to 600 acres in size. 

Typically, the surface layer is dark grayish brown and 
brown fine sandy loam about 13 inches thick. The subsoil 
is brown, friable fine sandy loam about 15 inches thick. 
The underlying material to a depth of 60 inches is pale 
brown fine sandy loam. In some small areas the surface 
layer is sandy loam or loam and coarse sand and fine 
gravel are at a depth of 20 to 40 inches. In other small 
areas the surface layer and subsoil are loam. 

Included with this soil in mapping are small areas of 
Hord and Zenda soils. These soils make up about 5 per- 
cent of the unit. They occupy slightly lower lying areas. 

Permeability is moderately rapid, and available water 
capacity is moderate. Runoff is slow. Fertility is medium. 
The surface layer is very friable and is easily tilled. The 
shrink-swell potential is low in the solum. 

Most areas of this soil are farmed. Winter wheat, 
sorghum, and alfalfa are the principal crops. Small areas 
are used for range and windbreaks. The soil has good 
potential for cultivated crops and range and for trees or 
shrubs grown as windbreaks. The potential for most en- 
gineering uses is fair. 

This soil is well suited to the dryland crops, irrigated 
crops, and native or tame grasses commonly grown in the 
county. The main concerns of management are controlling 
soil blowing, conserving moisture, and maintaining tilth 
and fertility. Wind stripcropping and minimum tillage are 
effective in controlling soil blowing and conserving 
moisture. Crop residue and the crops that provide the 
best cover help to protect the soil against erosion. 

This soil is also well suited to range. Proper stocking 
rates, timely deferment of grazing, and rotation grazing 
maintain or improve desirable grasses. 

This soil is suited to trees and shrubs in windbreaks. 
Much care is needed if young trees and shrubs are to 
become established and grow well. Cultivating the young 
trees and shrubs controls weeds and reduces the competi- 
tion for soil moisture. 

Flooding, seepage, and low strength limit most en- 
gineering uses of this soil. The soil is easily eroded in 
grassed waterways. It is too unstable for construction of 
embankments, dikes, and levees. It is a fair source of 
roadfill material and a good source of topsoil. Engineering 
structures built on this soil should be protected against 
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flooding. Sanitation facilities do not work well because of 
the flooding and seepage. In some areas pollution of 
water supplies is a hazard if this soil is used as a septic 
tank filter field. 

If roads, streets, or airports are built on this soil, the 
low strength of the subgrade material can be overcome 
by increasing the thickness of the overlying pavement or 
by replacing the subgrade with coarse grained material. 
Seepage can be controlled by providing an adequate 
drainage system. This soil is suited to irrigation if an 
adequate supply of good-quality water is available. Capa- 
bility unit IIe-1 dryland and irrigated; Sandy Terrace 
range site. 

Cv—Canadian Variant sandy loam. This is a deep, 
nearly level, somewhat excessively drained soil on flood 
plains. It occupies long, convex old channel areas of the 
Arkansas River Valley away from the present channel 
and at a slightly higher level. Flooding is rare and very 
brief. Individual areas are irregular in shape and range 
from 20 to 400 acres in size. 

Typically, the surface layer is grayish brown and dark 
grayish brown sandy loam about 10 inches thick. The sub- 
soil is brown, friable sandy loam about 14 inches thick. 
The underlying material to a depth of 60 inches is pale 
brown medium and coarse sand and fine gravel. Sand and 
fine gravel are at a depth of 20 to 40 inches. In some 
small areas the dark loam surface layer and loam subsoil 
are thicker. In other small areas the underlying material 
contains no coarse material. 

Included with this soil in mapping are small areas of 
Hord and Zenda soils. These soils make up about 5 per- 
cent of the unit. 

Permeability is moderately rapid, and available water 
capacity is low. Runoff is slow. Fertility is low. The sur- 
face layer is very friable and is easily tilled. The shrink- 
swell potential is low. The root zone is limited by the 
coarse material at a depth of 20 to 40 inches. 

Most areas of this soil are farmed. Winter wheat and 
sorghum are the principal crops. Small areas are used as 
range. The soil has poor potential for cultivated crops; 
fair potential for tame pasture, recreational uses, and 
openland or rangeland wildlife habitat; and good potential 
for range. It has poor potential for engineering uses. 

This soil is moderately well suited to the dryland and 
irrigated crops commonly grown in the county. The main 
concerns of management are controlling soil blowing, con- 
serving moisture, and maintaining organic-matter content, 
tilth, and fertility. Wind stripcropping and minimum til- 
lage are effective in controlling soil blowing. Crop residue 
and the tame and native grasses that provide the best 
cover help protect the soil against erosion. 

This soil is well suited to range. Proper stocking rates, 
timely deferment of grazing, and rotation grazing main- 
tain or improve desirable grasses. 

This soil is moderately well suited to trees and shrubs 
in windbreaks. Much care is needed if young trees and 
shrubs are to become established and grow well. Cultiva- 
tion of young plants is necessary to control weeds and 
reduce the competition for soil moisture. 


Flooding and seepage limit most urban and engineering 
uses of this soil. Engineering structures built on this soil 
should be protected against flooding. Sanitation facilities 
do not work well because of flooding and seepage. Nearby 
water supplies may be polluted if the soil is used as a 
septic tank filter field. This soil is a good source of road- 
fill material, a good source of topsoil, and a fair source of 
sand and gravel. 

If roads, streets, or airports are built on this soil, 
seepage should be controlled by providing an adequate 
drainage system. The soil is not well suited to irrigation 
beeause of the fast intake of water and droughtiness. 
Capability unit IIIs-1 dryland and irrigated; Sandy 
Lowland range site. 

Cw—Carwile fine sandy loam. This is a deep, nearly 
level, somewhat poorly drained soil on broad, slightly 
depressional uplands. Individual areas are irregular in 
shape and range from 10 to 800 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 12 inches thick. The subsoil is clay loam 
about 28 inches thick. The upper part is grayish brown 
and firm; the next part is light brownish gray and very 
firm; and the lower part is light gray and firm. The un- 
derlying material to a depth of 60 inches is light brownish 
gray, calcareous clay loam. In places, the upper part of 
the subsoil is firm sandy clay loam and the lower part is 
very firm clay. In some places, the depth to the firm clay 
loam or clay subsoil ranges from 30 to 40 inches. In other 
places the dark grayish brown surface layer is loam, clay 
loam, or fine sandy loam more than 20 inches thick. 

Included with this soil in mapping are small areas of 
well drained Attica and Naron soils in the higher lying 
areas. These soils make up about 5 percent of the unit. 

Permeability is slow, and runoff is slow or ponded. The 
water table is seasonally high. Available water capacity is 
high. Natural fertility is high. The surface layer is friable 
and is easily tilled. The shrink-swell potential is high in 
the subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops and range and for trees in 
windbreaks. The potential for openland and rangeland 
wildlife habitat is good. The potential for most engineer- 
ing uses is poor. 

This soil is moderately well suited to all crops and tame 
grasses commonly grown in the county. Soil blowing dur- 
ing periods of low rainfall and wetness during periods of 
high rainfall are management concerns. Crusting is a 
severe hazard unless the soil is protected by crops, crop 
residue, manure, or grasses. Other concerns of manage- 
ment are maintaining fertility and the content of organic 
matter. Proper use of fertilizer and crop residue helps to 
maintain fertility, organic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the range 
and the soil in good condition. 
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This soil is suited to trees in windbreaks. Adequate 
moisture for trees in low areas is available during periods 
of high rainfall. During periods of low rainfall, however, 
cultivation in these low areas is needed to control weeds 
and reduce the competition for moisture. 

The potential of this soil for building site development 
is poor because of the high shrink-swell potential, wet- 
ness, flooding, and low strength. Using adequate steel 
reinforcing in concrete structures, backfilling with sand or 
gravel, installing foundation drains, and installing protec- 
tive waterproof seals reduce the risk of damage caused 
by shrinking and swelling and the high water table. 

Because of wetness and the high water table, septic 
tank filter fields do not function properly. If protection 
against flooding is provided, sewage lagoons are an alter- 
native method of onsite waste disposal. This soil is 
moderately well suited to irrigation (fig. 9), but permea- 
bility and surface runoff are slow and the surface is 
ponded in some areas. Capability unit IIw-1 dryland and 
irrigated; Sandy range site. 

Fa—Farnum loam, 0 to I percent slopes. This deep, 
nearly level, well drained soil is on broad upland 
ridgetops. Individual areas are irregular in shape and 
range from about 10 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 11 inches thick. The subsoil is clay loam about 29 
inches thick. The upper part is dark grayish brown and 
friable; the next part is dark grayish brown and firm; and 
the lower part is brown and firm. The underlying materi- 
al to a depth of 60 inches is pale brown clay loam. In 
some places the subsoil contains more clay. In others it 
contains less clay. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils and moderately 
well drained Tabler soils in small depressional areas. 
These soils make up about 4 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is medium. Natural fertility is 
high. The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is low in the surface layer and 
moderate in the subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops and range and for trees in 
windbreaks. The potential for most engineering uses is 
fair. 

This soil is well suited to all crops and tame grasses 
commonly grown in the county. The main concerns of 
management are maintaining fertility, organic-matter con- 
tent, and tilth. Proper use of fertilizer (fig. 10) and crop 
residue management help maintain fertility, organic 
matter content, and tilth. 

This soil is well suited to range. Overstocking and over- 
grazing the range reduce the protective plant cover and 
cause deterioration of the plant community. Under these 
conditions, the taller, more desirable grasses are replaced 
by less productive short grasses. Proper stocking rates 
and a planned grazing system help keep the range and 
the soil in good condition. 


This soil is well suited to trees in windbreaks. Rainfall 
is likely to be limited and irregular, and irrigating the 
trees promotes growth. Cultivating young windbreaks to 
control weeds reduces the competition for soil moisture. 

The potential of this soil for building site development 
is only fair because of the moderate shrink-swell potential 
of the subsoil. Buildings and structures should be 
designed and built to prevent damage caused by shrink- 
ing and swelling. Using adequate reinforcing steel in 
conerete foundations, backfilling with sand or gravel, and 
installing foundation drains reduce the risk of damage 
caused by shrinking and swelling. 

Septic tank filter fields do not function properly 
because of the moderately slow permeability. Increasing 
the size of the filter field is beneficial. Sewage lagoons 
are an alternative method of onsite waste disposal. This 
unit is suited to irrigation if an adequate supply of water 
is available. Capability unit IIc-2 dryland, I-2 irrigated; 
Loamy Upland range site. 

Fr—Farnum loam, 1 to 3 percent slopes. This deep, 
gently sloping, well drained soil is on narrow, convex 
upland ridgetops and side slopes. Individual areas are ir- 
regular in shape and range from about 10 to 200 acres in 
size. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsoil is clay loam about 29 
inches thick. The upper part is dark grayish brown and 
friable; the next part is dark grayish brown and firm; and 
the lower part is brown and firm. The underlying materi- 
al to a depth of 60 inches is pale brown clay loam. In 
some places the subsoil is less clayey, and in others it is 
more clayey. In some areas the depth to free carbonates 
is less than 30 inches. 

Included with this soil in mapping are small areas of 
Attica soils on convex ridgetops. These soils are fine 
sandy loam throughout the profile. They make up about 2 
percent of the unit. Also included are small areas of 
somewhat poorly drained Carwile soils and moderately 
well drained Tabler soils in small depressions. These soils 
make up about 2 percent of the unit. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is low in the surface layer and 
moderate in the subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for crops and range and for trees in windbreaks. 
The potential for most engineering uses is fair. 

This soil is well suited to most crops and tame grasses 
commonly grown in the county. The hazard of water ero- 
sion is moderate if the soil is cultivated and unprotected. 
Terracing, contour farming, proper use of fertilizer, and 
crop residue management help reduce the risk of erosion 
and maintain fertility, organic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
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replaced by less productive short grasses. Proper stocking 
rates and a planned grazing systeni help keep the range 
and the soil in good condition. 

This soil is well suited to trees in windbreaks. Rainfall 
is likely to be limited and irregular, and irrigating the 
trees promotes establishment and growth. Cultivating 
young windbreaks to control weeds reduces the competi- 
tion for soil moisture. 

The moderate shrink-swell potential moderately limits 
most engineering uses of this soil. Using adequate rein- 
forcing steel in concrete foundations, backfilling with sand 
or gravel, and installing foundation drains reduce the risk 
of damage caused by shrinking and swelling. Because of 
the moderately slow permeability, this soil has severe 
limitations for use as a septic tank filter field. Increasing 
the size of the filter field is beneficial. Sewage lagoons 
are an alternative method of onsite waste disposal. 

This soil is suited to irrigation if an adequate supply of 
water is available. Control of erosion is needed if the soil 
is irrigated. Capability unit Ile-2 dryland and irrigated; 
Loamy Upland range site. 

Ha—Harney silt loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on broad upland 
ridgetops. Individual areas are irregular in shape and 
range from 20 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam 12 inches thick. The subsoil is about 23 inches thick. 
The upper part is grayish brown, very firm silty clay 
loam, and the lower part is brown, firm, calcareous silty 
clay loam. The underlying material to a depth of 60 inches 
is pale brown, calcareous silt loam. In some places the 
depth to free carbonates is more than 30 inches. In others 
it is less than 18 inches. 

Included with this soil in mapping are small areas of 
poorly drained Ness soils in depressional areas. These 
soils make up about 2 percent of the unit. 

Permeability is moderately slow, and runoff is slow. 
Available water capacity is high. Natural fertility is high. 
The surface layer is very friable and is easily tilled. The 
shrink-swell potential is low in the surface layer and high 
in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for cultivated crops, pasture, and range and for 
trees in windbreaks. It has poor potential for most en- 
gineering uses. 

This soil is well suited to the dryland and irrigated 
crops and native or tame grasses commonly grown in the 
county. The main concerns of management are controlling 
soil blowing, conserving moisture, and maintaining tilth 
and fertility. Wind striperopping and minimum tillage are 
effective in controling soil blowing and conserving 
moisture. 

This soil is also well suited to range. Proper stocking 
rates, timely deferment of grazing, and pasture rotation 
maintain or improve desirable grasses. 

This soil is suited to trees in windbreaks. Considerable 
care is needed if young trees are to become established 
and grow well. Cultivating young windbreaks to control 
weeds reduces competition for soil moisture. 


The moderately slow permeability and the high shrink- 
swell potential of the subsoil are severe limitations for 
most engineering uses of this soil. Engineering structures 
or buildings built on this soil should be designed and con- 
structed to prevent damage caused by shrinking and 
swelling. Using adequate reinforcing steel in concrete 
foundations, backfilling with sand or gravel, and installing 
foundation drains reduce the risk of damage caused by 
shrinking and swelling. 

Because of the moderately slow permeability, septic 
tanks do not work well. Increasing the size of the filter 
field is beneficial. Sewage lagoons are an alternative 
method of onsite waste disposal. This soil is suited to ir- 
rigation if an adequate supply of water is available. Capa- 
bility unit TIIc-2 dryland, I-2 irrigated; Loamy Upland 
range site. 

Hb—Harney silt loam, 1 to 3 percent slopes. This 
deep, gently sloping, well drained soil is on convex upland 
ridgetops and side slopes. Individual areas are irregular 
in shape and range from about 10 to several hundred 
acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 12 inches thick. The subsoil is about 23 inches 
thick. The upper part is grayish brown, very firm silty 
clay loam, and the lower part is brown, firm, calcareous 
silty clay loam. The underlying material to a depth of 60 
inches is pale brown silt loam. In places the subsoil is less 
clayey. 

Included with this soil in mapping are small areas of 
Uly and Wakeen soils along intermittent drainageways. 
Uly soils have carbonates at or near the surface and do 
not have a clayey subsoil, and Wakeen soils are 20 to 40 
inches deep over bedrock. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
The surface layer is very friable and is easily tilled. The 
shrink-swell potential is high in the subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for crops and range and for trees in windbreaks. 
The potential for most engineering uses is poor to fair. 

This soil is well suited to most crops and tame grasses 
commonly grown in the county. The hazard of water ero- 
sion is moderate if the soil is cultivated and unprotected. 
Terracing, contour farming, proper use of fertilizer, and 
crop residue management help reduce the risk of erosion 
and maintain fertility, organic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the range 
and the soil in good condition. 

This soil is well suited to trees in windbreaks. Rainfall 
is likely to be limited and irregular, and irrigating the 
trees promotes establishment and growth. Cultivating 
young windbreaks to control weeds reduces the competi- 
tion for soil moisture. 
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The potential of this soil for building site development 
is poor because of the high shrink-swell potential of the 
subsoil. Buildings and structures should be designed and 
built to prevent damage caused by shrinking and swelling. 
Using adequate reinforcing steel in concrete foundations, 
backfilling with sand or gravel, and installing foundation 
drains reduce the risk of damage caused by shrinking and 
swelling. 

Because of the moderately slow permeability, septic 
tanks do not work well. Increasing the size of the filter 
field is beneficial. Sewage lagoons are an alternative 
method of onsite waste disposal. This soil is suited to ir- 
rigation if an adequate supply of water is available. Con- 
trol of erosion is needed if the soil is irrigated. Capability 
unit IIe-2 dryland and irrigated; Loamy Upland range 
site. 

He—Harney silty clay loam, 1 to 3 percent slopes, 
eroded. This deep, gently sloping, well drained soil is on 
uplands. It typically is on short side slopes along intermit- 
tent drainageways, but it is also in large areas on irregu- 
lar side slopes. Areas range from about 5 to 100 acres in 
size. 

Typically, the surface layer is grayish brown silty clay 
loam about 7 inches thick. The subsoil is about 20 inches 
thick. The upper part is grayish brown, very firm silty 
clay loam, and the lower part is brown, firm, calcareous 
silty clay loam. The underlying material to a depth of 60 
inches is pale brown silt loam. In some places, the surface 
layer contains less clay and the depth to free carbonates 
is more than 20 inches. In others the subsoil is less clayey 
and the depth to free carbonates is more than 24 inches. 

Included with this soil in mapping are small areas of 
Uly and Wakeen soils along intermittent drainageways. 
Uly soils do not have a clayey subsoil. Wakeen soils are 
20 to 40 inches deep over bedrock. These included areas 
make up about 10 percent of the unit. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
Tilth is poor, and the surface tends to crust and puddle 
after hard rains. The shrink-swell potential is high in the 
subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for crops and range and for trees in windbreaks. 
The potential for most engineering uses is poor to fair. 

This soil is moderately well suited to most cultivated 
crops and tame grasses commonly grown in the county. 
The hazard of further erosion is severe if the soil is cul- 
tivated and unprotected. Terracing, contour farming, 
proper use of fertilizer, and management of crop residue 
help reduce the risk of erosion and maintain fertility, or- 
ganic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the range 
and the soil in good condition. 


This soil is suited to trees, but rainfall is likely to limit 
the growth of windbreaks. Irrigating the trees promotes 
growth, but care must be taken to control erosion. 

The potential of this soil for building site development 
is poor because of the high shrink-swell potential of the 
subsoil. Buildings and structures should be designed and 
built to prevent damage caused by shrinking and swelling. 
Using adequate reinforcing steel in concrete foundations, 
backfilling with sand or gravel, and installing foundation 
drains reduce the risk of damage caused by shrinking and 
swelling. 

Because of the moderately slow permeability, septic 
tanks do not work well. Increasing the size of the filter 
field is beneficial. Sewage lagoons are an alternative 
method of onsite waste disposal. Capability unit ITIe-2 
dryland and irrigated; Loamy Upland range site. 

Hd—Harney-Uly complex, 3 to 6 percent slopes, 
eroded. This map unit consists of deep, sloping, well 
drained soils on uplands. Individual areas range from 
about 10 to 100 acres in size and are 60 to 70 percent 
Harney soils and 20 to 30 percent Uly soils. The Harney 
soils are on the upper and middle parts of convex side 
slopes. The Uly soils are on the middle and lower parts of 
side slopes along drainageways. The two soils are so in- 
tricately mixed or are in areas so small in size that it is 
not practical to separate them in mapping. 

Typically, the Harney soil has a surface layer of gray- 
ish brown silty clay loam about 7 inches thick. The subsoil 
is about 20 inches thick. The upper part is grayish brown, 
very firm silty clay loam, and the lower part is brown, 
firm, caleareous silty clay loam. The underlying material 
to a depth of 60 inches is pale brown silt loam. In places 
the depth to free carbonates is less than 14 inches. 

Typically, the Uly soil has a surface layer of grayish 
brown silt loam about 7 inches thick. The subsoil is about 
8 inches of brown, friable silt loam. The underlying 
material to a depth of 60 inches is pinkish gray silt loam. 
In some places the subsoil contains more clay. In a few it 
contains some sand. In others chalky shale is at a depth 
of 20 to 40 inches. 

Included with this unit in mapping are smail areas of 
Roxbury soils. These soils have a thicker and darker sur- 
face layer and subsoil than Harney and Uly soils. They 
are on concave foot slopes and along the intermittent 
drainageways, generally in areas less than 125 feet wide. 
They are frequently flooded. 

Water and air movement is moderately slow through 
the Harney soil and moderate through the Uly soil. Ru- 
noff is medium, and available water capacity is high. 
Natural fertility is high. The surface layer of the Harney 
soil tends to crust and puddle after hard rains. The Uly 
soil has a friable surface layer and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is high in the subsoil of the Harney 
soil and moderate in the subsoil of the Uly soil. 

Most areas of this map unit are cultivated. The unit has 
fair potential for crops and tame grasses and for trees in 
windbreaks. It has good potential for range. The potential 
for engineering uses is poor to fair. 
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This map unit is moderately well suited to most crops 
and tame grasses commonly grown in the county. The 
hazard of further erosion is very severe if the soils are 
cultivated and unprotected. Terracing, constructing 
waterways, and farming on the contour help to control 
erosion. Proper use of fertilizer and good management of 
crop residue help to maintain fertility, organic-matter 
content, and tilth. 

This map unit is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the range 
and the soil in good condition. 

This map unit is suited to trees, but the irregular rain- 
fall is likely to limit the growth of windbreaks. Irrigating 
the trees promotes growth, but care must be taken to 
control erosion. 

The potential of this map unit for most engineering 
uses is poor because of the moderately slow permeability 
and the high shrink-swell potential of the Harney soil. If 
the unit is used as a building site, onsite investigation is 
needed. The building should be located on the Uly soil. 
The Uly soil has slight limitations for septic tank filter 
fields. Capability unit IIIe-8 dryland and _ irrigated; 
Loamy Upland range site. 

Ho—Holdrege silt loam, 1 to 3 percent slopes. This 
deep, gently sloping, well drained soil is on convex upland 
ridgetops and side slopes. Individual areas are irregular 
in shape and range from about 20 to 500 acres in size. 

Typically, the surface layer is about 6 inches of grayish 
brown silt loam over 4 inches of dark grayish brown silty 
clay loam. The subsoil is brown silty clay loam about 20 
inches thick. The upper part is firm, and the lower part is 
friable. The underlying material to a depth of 60 inches is 
brown silty clay loam. In some places, the subsoil is less 
clayey and the depth to free carbonates is less than 15 
inches. In others, the subsoil is more clayey. 

Permeability is moderate, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture, and range and for trees 
in windbreaks. The potential for most engineering uses is 
good to fair. 

This soil is well suited to most cultivated crops and 
tame pasture plants commonly grown in the county. The 
hazard of water erosion is moderate if the soil is cul- 
tivated and unprotected. Terracing, contour farming, 
proper use of fertilizer, and proper management of crop 
residue help to reduce the risk of erosion and to maintain 
fertility, organic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant.cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 


rates and a planned grazing system help keep the range 
and the soil in good condition. 

This soil is well suited to trees, but rainfall is likely to 
limit growth. Where it is practical, irrigation promotes 
the establishment and growth of the small trees. Under 
dryland conditions, frequent cultivation of the young 
trees is needed to control weeds and reduce the competi- 
tion for soil moisture. 

The potential of this soil for building site development 
is poor because of the moderate shrink-swell potential. 
Using adequate reinforcing steel in concrete foundations, 
backfilling with sand or gravel, and installing foundation 
drains reduce the risk of damage caused by shrinking and 
swelling. The soil has slight limitations for septic tanks 
that are designed and installed properly. It is suited to ir- 
rigation if an adequate supply of water is available. Con- 
trol of erosion is needed if the soil is irrigated. Capability 
unit IIe-3 dryland and irrigated; Loamy Upland range 
site. 

Hr—Hord silt loam. This is a deep, nearly level, well 
drained soil on smooth alluvial terraces along some of the 
major streams in the county. Flooding is rare. Individual 
areas are irregular in shape and range from about 80 to 
several hundred acres in size. 

Typically, the surface layer is grayish brown and dark 
grayish brown silt loam about 12 inches thick. The subsoil 
is firm silty clay loam about 30 inches thick. The upper 
part is dark grayish brown, and the lower part is brown. 
The underlying material to a depth of 60 inches is pale 
brown silt loam. In some places free carbonates are 
within 15 inches of the surface. In others the dark colors 
of the surface layer and upper part of the subsoil are not 
evident below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
moderately well drained New Cambria soils and well 
drained Kaski soils. The Kaski soils are more sandy than 
this Hord soil. They occupy slightly higher areas in the 
Arkansas River Valley. The New Cambria soils occupy 
shallow depressions. Included areas make up about 10 
percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. Natural fertility is high. The sur- 
face layer is friable and can be easily tilled throughout a 
fairly wide range in moisture content. The shrink-swell 
potential is low. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, tame pasture, and range 
and for trees in windbreaks. The potential for most en- 
gineering uses is only fair because of flooding and low 
strength. 

This soil is well suited to all crops and tame pasture 
plants commonly grown in the county. The main concerns 
of management are maintaining fertility, organic-matter 
content, and tilth. Proper management of fertilizer and 
crop residue helps to maintain fertility, organic-matter 
content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
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reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help to keep the 
range and the soil in good condition. 

This soil is well suited to trees in windbreaks. Rainfall 
is likely to limit the growth of trees. Where it is practical, 
irrigation promotes the establishment and growth of the 
small trees. Under dryland conditions, cultivating young 
windbreaks controls weeds and reduces the competition 
for soil moisture. 

Limitations are slight if this soil is used for building 
site development. They are moderate if it is used as a 
septic tank filter field that is protected against flooding 
by proper design. Local roads should be graded to shed 
water, and suitable subgrade material should be hauled. in 
from outside the area. This soil is suited to irrigation if an 
adequate supply of water is available. Capability unit IIc- 
1 dryland, I-1 irrigated; Loamy Terrace range site. 

Ka—Kaski loam. This is a deep, nearly level, well 
drained soil on flood plains. It occupies long, convex areas 
along the major streams. Flooding is rare and very brief. 
Individual areas are irregular in shape and range from 50 
to 800 acres in size. 

Typically, the surface layer is grayish brown and dark 
grayish brown loam about 18 inches thick. The next layer 
is dark grayish brown, friable loam about 10 inches thick. 
The underlying material to a depth of 60 inches is very 
pale brown fine sandy loam. In some small areas the dark 
grayish brown loam surface layer is thinner. In other 
small areas the surface layer and the layer just below the 
surface layer are fine sandy loam, and in some of these 
areas fine sand is between depths of 24 to 36 inches. 

Included with this soil in mapping are small areas of 
Hord, Waldeck, and Zenda soils at a lower level on the 
flood plain. These soils make up about 5 percent of the 
unit. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. Fertility is high. The surface layer 
is very friable and is easily tilled. The shrink-swell poten- 
tial is low. 

Most areas of this soil are farmed. Winter wheat, 
sorghum, and alfalfa are the principal crops. Small areas 
are used for range and for trees in windbreaks. This soil 
has good potential for cultivated crops, tame pasture, 
range, and openland and rangeland wildlife habitat and 
for trees grown as windbreaks. It has fair potential for 
most engineering uses. 

This soil is well suited to the dryland crops, irrigated 
crops, and native or tame grasses commonly grown in the 
county. The main concerns of management are controlling 
soil blowing, conserving moisture, and maintaining tilth 
and fertility. Wind stripcropping and minimum tillage are 
effective in controlling soil blowing. Proper use of crops, 
crop residue, and fertilizer is needed to conserve moisture 
and maintain tilth and fertility. 

This soil is well suited to range. Proper stocking rates, 
timely deferment of grazing, and rotation grazing main- 
tain or improve desirable grasses. 


This soil is suited to trees and shrubs in windbreaks. 
Much care is needed if young trees and shrubs are to 
become established and grow well. Cultivation of young 
trees and shrubs is necessary to control weeds and reduce 
the competition for soil moisture. 

Flooding, seepage, and low strength limit many en- 
gineering uses of this soil. Engineering structures or 
buildings built on this soil should be protected against 
flooding and seepage. Sanitation facilities, such as septic 
tank filter fields, work moderately well, but they should 
be protected against flooding and seepage. Seepage can 
be controlled by providing an adequate drainage system. 

This soil is a fair source of roadfill material and a good 
source of topsoil. The low strength of the subgrade 
material is a limitation if roads, streets, or airports are 
built on this soil. This limitation can be overcome by in- 
ereasing the thickness of the overlying pavement or by 
replacing the subgrade with coarse grained material. This 
soil is well suited to irrigation if an adequate supply of 
good-quality water is available. Cabaility unit Ile-4 dry- 
land and irrigated; Loamy Lowland range site. 

Lh—Lesho clay loam. This is a deep, nearly level, 
somewhat poorly drained soil on flood plains. It occupies 
medium-length, somewhat channeled areas along the Ar- 
kansas River. Flooding is occasional and very brief. In- 
dividual areas are irregular in shape and range from 10 to 
300 acres in size. 

Typically, the surface layer is dark grayish brown and 
grayish brown clay loam about 22 inches thick. The un- 
derlying material is about 5 inches of light brownish gray 
loam over 33 inches of very pale brown loamy sand. In 
some small areas the soil has a surface layer and subsoil 
of loam and lacks sandy sediments to a depth of more 
than 40 inches. In other small areas the surface layer and 
subsoil are fine sandy loam. 

Included with this soil in mapping are small areas of 
Platte soils that are less than 20 inches deep over sandy 
sediments. These soils make up about 10 percent of the 
unit. They occupy low areas in old channels. 

Permeability is moderately slow above the water table, 
and available water capacity is moderate. Runoff is slow. 
Fertility is medium. The surface layer is firm and can be 
tilled within a fairly narrow range in moisture content. If 
the soil is tilled when too wet or too dry, clods form and 
structure is destroyed. The shrink-swell potential is 
moderate in the surface layer. The water table fluctuates 
between depths of 2 and 6 feet, depending on the season. 

Nearly all areas of this soil are farmed. Winter wheat 
and sorghum are the principal crops. Alfalfa is grown in 
some small areas. Other small areas are used for range 
and for trees grown as windbreaks. This soil has fair 
potential for cultivated crops and tame pasture and for 
openland, rangeland, and wetland wildlife habitat. It has 
good potential for range and poor potential for engineer- 
ing uses. 

This soil is well suited to the dryland cultivated crops 
and native or tame grasses commonly grown in the coun- 
ty. It is not well suited to irrigation because of flooding 
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and the high water table. The main concerns of manage- 
ment are controlling flooding and soil blowing and main- 
taining fertility, organic-matter content, and tilth. Proper 
use of fertilizer and good management of crops and crop 
residue help maintain fertility, organic-matter content, 
and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the. range 
and the soil in good condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks and environmental plantings. Cultivating 
young trees and shrubs to control weeds reduces the com- 
petition for moisture until roots reach the water table. 

Limitations for engineering uses are severe because of 
flooding, wetness, and low strength. Areas used for en- 
gineering structures or buildings must be protected 
against flooding and wetness. If dwellings and small 
buildings are constructed, basements, walls, foundations, 
and footings should be designed to prevent structural 
damage caused by shrinking and swelling and by wetness 
from the high water table. Basement walls should be 
properly backfilled and sealed. Seepage can be corrected 
by an adequate drainage system. 

This soil is a fair source of roadfill, sand, and topsoil. It 
has severe limitations for all sanitary facilities. Septic 
tank filter fields do not function properly, and nearby 
water supplies may be polluted because of flooding and 
the wetness from the high water table. Capability unit 
IIIw-1 dryland and irrigated; Subirrigated range site. 

Lu—Lubbock silt loam. This is a deep, nearly level, 
well drained soil on convex upland slopes. Individual 
areas are irregular in shape and range from about 10 to 
several hundred acres in size. 

Typically, the surface layer is grayish brown silt loam 
about 11 inehes thick. The subsoil is silty clay about 25 
inches thick. The upper part is dark grayish brown and 
very firm; the next part is grayish brown and very firm; 
and the lower part is grayish brown and firm. The under- 
lying material to a depth of 60 inches is light gray silty 
clay loam. In some places the subsoil contains more sand. 
In others it is grayer and more clayey. In places the 
depth to free carbonates is 12 to 18 inches. 

Ineluded with this soil in mapping are small areas of 
Naron soils and poorly drained Ness soils. The Naron 
soils have a sandy clay loam subsoil and are in areas 
where slopes are convex and 1 to 3 percent and where 
the Lubbock soil is near more sandy soils. The Ness soils 
are in shallow depressions. Included soils make up about 2 
percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Runoff is slow. Natural fertility is high. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is high in the subsoil. 


Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, tame pasture, and range 
and for trees grown as windbreaks. The potential for 
most engineering uses is fair. 

This soil is well suited to all crops and tame pasture 
plants commonly grown in the county. The main concern 
of management is the proper use of fertilizer and crop 
residue to help maintain fertility, organic-matter content, 
and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help to keep the 
range and the soil in good condition. 

This soil is well suited to trees in windbreaks. Low 
rainfall is likely to limit the growth of trees. Where it is 
practical, irrigation promotes the establishment and 
growth of young trees. Under dryland conditions, cul- 
tivating young windbreaks controls weeds and reduces 
the competition for soil moisture. 

The high shrink-swell potential of the subsoil is a 
severe limitation if this soil is uséd for building site 
development. Buildings and structures should be designed 
and built to prevent damage caused by shrinking and 
swelling. Using adequate reinforcing steel in concrete 
foundations, backfilling with sand or gravel, and installing 
foundation drains help reduce the risk of damage caused 
by shrinking and swelling. 

Because of the moderately slow permeability, this soil 
has a severe limitation for use as a septic tank filter field. 
Sewage lagoons are an alternative method of onsite waste 
disposal. This soil is suited to irrigation if an adequate 
supply of water is available. Capability unit IIc-2 dryland, 
I-2 irrigated; Loamy Upland range site. 

Na—Naron fine sandy loam. This is a deep, nearly 
level to gently sloping, well drained soil on somewhat un- 
dulating, convex upland slopes. Individual areas are ir- 
regular in shape and range from about 20 to 500 acres in 
size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 11 inches thick. The subsoil is about 42 
inches thick. The upper part is brown, firm sandy clay 
loam, and the lower part is brown, friable fine sandy 
loam. The underlying material to a depth of 60 inches is 
pale brown fine sandy loam. In some places the subsoil 
contains less clay. In others it is more clayey. In places 
the surface layer is dark brown. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils in slight depres- 
sions. These soils make up about 5 percent of the unit. 

Permeability is moderate, and runoff is slow. Available 
water capacity is high. Natural fertility is high. The sur- 
face layer is friable and can be easily tilled throughout a 
fairly wide range in moisture content. The shrink-swell 
potential is low. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, tame pasture, and range 
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and for trees grown as windbreaks. The potential for 
most engineering uses is good. 

This soil is suited to most cultivated crops and tame 
pasture plants commonly grown in the county. The main 
concerns of management are controlling soil blowing and 
water erosion on the steeper slopes. Striperopping, stub- 
ble mulching, and field windbreaks are effective in con- 
trolling soil blowing and water erosion. Limiting tillage 
and tilling with tools that maintain a good cover of crop 
residue are also helpful. Terracing and farming on the 
contour are not applicable in many fields because of 
uneven slopes. Proper use of fertilizer and crop residue 
helps to reduce the risk of erosion and maintain fertility, 
organic-matter content, and tilth. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help keep the range 
and the soil in good condition. 

This soil is well suited to trees grown as windbreaks. 
Low rainfall is likely to limit the growth of trees. Where 
it is practical, irrigation promotes the establishment and 
growth of trees. Under dryland conditions, cultivating 
young windbreaks controls weeds and reduces the com- 
petition for soil moisture. Care should be taken to control 
erosion on the steeper slopes. 

If proper design and proper installation procedures are 
used, this soil is suitable for building site development 
and for onsite waste disposal. In some areas there is a 
hazard of polluting water supplies if the soil is used as a 
septic tank filter field. If a sewage lagoon is used for 
onsite waste disposal, excessive seepage can be controlled 
by special treatment to seal the bottom of the lagoon. 

This soil is suited to irrigation if an adequate supply of 
water is available. Erosion control is needed if the gently 
sloping areas are irrigated. Capability unit Ile-5 dryland 
and irrigated; Sandy range site. 

Ne—Ness clay. This is a deep, nearly level, poorly 
drained soil in depressions or on upland flats and in small 
border areas of valley floors. Flooding is frequent and 
long. Individual areas are round or oblong and range from 
5 to 50 acres in size. 

Typically, the surface layer is gray clay about 30 inches 
thick. The underlying material to a depth of 60 inches is 
pale brown silty clay loam. In some places the surface 
layer is silty clay loam. In others the underlying material 
is silt loam or loam. 

Included with this soil in mapping are small areas of 
well drained Harney soils in nearly level areas near 
depressions. These soils make up about 5 percent of the 
unit. 

Permeability is very slow, and runoff is ponded. Availa- 
ble water capacity is high. Fertility is high. The surface 
layer is very firm and can be tilled within a narrow range 
in moisture content. If the soil is tilled when it is too wet 
or too dry, clods form and natural structure is destroyed. 
The shrink-swell potential is very high in the surface 
layer. 


Most areas of this soil are farmed. Winter wheat and 
sorghum are the principal crops. Small areas are used for 
range. The soil has poor potential for cultivated crops and 
tame pasture, recreational uses, wildlife habitat, and en- 
gineering uses. 

This soil is poorly suited to dryland crops. The main 
concerns of management are controlling ponding and soil 
blowing. An open drainage system is effective in con- 
trolling ponding. Soil blowing during dry periods is effec- 
tively controlled by the proper use of native grasses, 
crops, and crop residue. 

This soil is best suited to native range grasses. Proper 
stocking rates, timely deferment of grazing, and rotation 
grazing maintain or improve desirable grasses. 

This soil is poorly suited to trees and shrubs for wind- 
breaks or environmental plantings. Much care is needed if 
young trees and shrubs are to become established and 
grow well. An open drainage system should be 
established before planting trees or shrubs. During dry 
periods, cultivation of young plants is needed to control 
weeds and reduce the competition for soil moisture. The 
clayey surface layer is difficult to till. 

The very high shrink-swell potential, the very slow 
permeability, and the ponding severely limit engineering 
uses of this soil. If engineering structures are built on 
this soil, an open drainage system is needed. Structures 
or buildings should be designed and constructed to reduce 
the risk of damage caused by shrinking and swelling. 
Using adequate reinforcing steel in concrete foundations, 
backfilling with sand and gravel, and installing foundation 
drains reduce the risk of damage caused by shrinking and 
swelling. 

Because of the very slow permeability, septic tank 
filter fields do not function. If protected against flooding, 
sewage lagoons are an alternative method of onsite waste 
disposal. Capability unit VIw-1 dryland; not assigned to a 
range site. 

Nw—New Cambria silty clay loam. This is a deep, 
nearly level, moderately well drained soil on terraces 
along all of the larger streams but the Arkansas River. 
Flooding is rare and very brief. Individual areas are ir- 
regular in shape and range from about 40 to 800 acres in 
size. 

Typically, the surface layer is dark gray and gray silty 
clay loam about 14 inches thick. The subsoil is silty clay 
about 21 inches thick. The upper part is gray and very 
firm, and the lower part is grayish brown and firm. The 
underlying material to a depth of 60 inches is grayish 
brown silty clay loam. In some places the surface layer is 
silt loam and is dark to a lesser depth. In others the sub- 
soil contains less clay. 

Included with this soil in mapping are some small areas 
of well drained Bridgeport soils and poorly drained Ness 
soils. The Bridgeport soils have a less clayey subsoil than 
this New Cambria soil. They are in slightly higher areas 
next to the streams. The Ness soils have a more clayey 
surface layer than this New Cambria soil. They are in the 
smaller depressions. The Bridgeport soils make up about 
5 percent of the unit and the Ness soils about 1 percent. 
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Permeability is slow, and available water capacity is 
high. Runoff is slow. Fertility is high. The surface layer is 
firm and can be tilled within a fairly narrow range in 
moisture content. If the soil is tilled when it is too wet or 
too dry, clods form and structure is destroyed. The 
shrink-swell potential is high throughout the profile. 

Nearly all areas of this soil are farmed. Winter wheat, 
sorghum, and alfalfa are the principal crops. Some small 
areas are used for native range. Other small areas are 
used for trees in windbreaks and along stream channels. 
This soil has good potential for cultivated crops and tame 
pasture. It has good potential for openland wildlife 
habitat but has only fair potential for rangeland and wet- 
land wildlife habitat. It has fair potential for recreational 
development. The potential for engineering uses is poor 
because of the high shrink-swell potential and the slow 
permeability. 

This soil is well suited to the dryland cultivated crops 
and native or tame grasses commonly grown in the coun- 
ty. It is not well suited to irrigation because of the slow 
permeability. The main management needs are controlling 
soil blowing, protecting the soil against flooding, and 
maintaining tilth, fertility, and organic-matter content. 

This soil is well suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates and a planned grazing system help to keep the 
range and the soil in good condition. 

This soil is well suited to trees grown as windbreaks 
and environmental plantings, but roots penetrate slowly 
through the dense clay subsoil. Low rainfall is likely to 
limit the growth of trees. Under dryland conditions, cul- 
tivation of young trees and shrubs is needed to control 
weeds and reduce the competition for soil moisture. 
Where it is practical, irrigation promotes the establish- 
ment and growth of young trees and shrubs. 

The high shrink-swell potential, the slow permeability, 
and the flooding severely limit engineering uses of this 
soil. The soil is a poor source of roadfill and topsoil. If en- 
gineering structures are built on this soil, an open 
drainage system is needed to protect the structures 
against flooding. Structures or buildings should be 
designed and constructed to reduce the risk of damage 
caused by shrinking and swelling. Using adequate rein- 
forcing steel in concrete foundations, backfilling with sand 
and gravel, and installing foundation drains reduce the 
risk of damage caused by shrinking and swelling. 

Because of the slow permeability, septic tank filter 
fields do not work well. Sewage lagoons are an alterna- 
tive method of onsite waste disposal. Capability unit IIs-1 
dryland; Clay Terrace range site. 

Pa—Platte soils. These are deep, nearly level, 
somewhat poorly drained soils on the flood plain near the 
Arkansas River. Flooding is occasional and brief. In- 
dividual areas are irregular in shape and range from 
about 10 to 400 acres in size. 


Typically, the surface layer is grayish brown fine sandy 
loam, loam, or clay loam about 8 inches thick. The under- 
lying material is pale brown loamy fine sand about 8 
inches thick. Very pale brown very coarse to fine sand 
and gravel are at a depth of about 16 inches. In some 
places the soil is brown throughout. In others the under- 
lying material is more clayey. 

Included with these soils in mapping are small areas of 
Lesho soils in old channels. The Lesho soils have a more 
clayey surface layer than these Platte soils and are 20 to 
40 inches deep over sand. They make up about 5 percent 
of the unit. 

Permeability is moderately rapid, and runoff is slow. 
Available water capacity is low. Natural fertility is low. 
The water table fluctuates between depths of 2 and 5 
feet, depending on the season. The shrink-swell potential 
is low. 

Most areas are used for range or trees. The soils have 
poor potential for cultivated crops and for most engineer- 
ing uses. Their best potential is for range. They have 
good potential for wetland wildlife habitat. 

These soils are poorly suited to most cultivated crops 
commonly grown in the county because of the poor 
drainage, the low available water capacity, and the low 
natural fertility. 

These soils are best suited to range. Overstocking and 
overgrazing the range reduces the protective plant cover 
and causes deterioration of the plant community. Under 
these conditions, the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the 
range and the soil in good condition. 

Flooding and wetness severely limit engineering and 
recreational uses of these soils. In areas along the Arkan- 
sas River, these soils are a good source of sand and 
gravel. Capability unit VIw-2 dryland; Subirrigated range 
site. 

Ph—Pratt loamy fine sand, rolling. This deep, rolling, 
well drained soil is on upland knolls and hills having 
sharply rounded tops and steep sides. Individual areas are 
irregular in shape and range from about 10 to several 
hundred acres in size. 

Typically, the surface layer is grayish brown loamy fine 
sand about 11 inches thick. The subsoil is about 21 inches 
of brown, very friable loamy fine sand. The underlying 
material to a depth of 60 inches is brown loamy fine sand. 
In some places the profile is less sandy. In others it is 
more sandy. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils in depressions. 
These soils make up about 5 percent of the unit. 

Permeability is rapid, and surface runoff is slow. 
Available water capacity is low. Natural fertility is medi- 
um. The shrink-swell potential is low. 

Most areas of this soil are used as range. The soil has 
poor potential for crops. It has good potential for range 
and fair potential for trees in windbreaks. The potential 
for most engineering uses is fair to poor. 
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This soil is poorly suited to most crops commonly 
grown in the county. The hazard of soil blowing is severe 
if the soil is cultivated and unprotected. Stubble-mulch til- 
lage, wind stripcropping, and shelterbelts help control soil 
blowing. 

This soil is best suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help keep the 
range and the soil in good condition. 

This soil is suited to trees in windbreaks. Rainfall is 
likely to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces the competition for soil moisture. Ero- 
sion control is needed if windbreaks are irrigated or cul- 
tivated. 

Where slopes are less than 8 percent, limitations for 
building site development are slight. If the soil is used as 
a site for a septic tank filter field, there is a hazard of 
pollution of nearby water supplies. This soil is a good 
source of roadfill and a fair source of sand. Capability 
unit IVe-1 dryland, IIIe-1 irrigated; Sands range site. 

Po—Pratt loamy fine sand, undulating. This deep, 
undulating, well drained soil is on convex upland slopes. 
Individual areas are irregular in shape and range from 
about 10 to several hundred acres in size. 

Typically, the surface layer is grayish brown loamy fine 
sand about 11 inches thick. The subsoil is about 21 inches 
of brown, very friable loamy fine sand. The underlying 
material to a depth of 60 inches is brown loamy fine sand. 
In places the profile is more sandy. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils in depressions. 
These soils make up about 5 percent of the unit. 

Permeability is rapid, and surface runoff is slow. 
Available water capacity is low. Natural fertility is medi- 
um. The shrink-swell potential is low. 

Most areas of this soil are farmed. The soil has fair 
potential for crops and for trees in windbreaks. It has 
good potential for range. The potential for most engineer- 
ing uses is fair. 

This soil is suited to most crops commonly grown in the 
county. The hazard of soil blowing is severe if the soil is 
cultivated and unprotected. Keeping a plant cover on the 
soil during critical periods when the hazard of soil blow- 
ing is most severe is most effective in controlling soil 
blowing and conserving soil moisture. Also effective are 
wind stripcropping and field windbreaks. 

This soil is suited to range. If the range is overstocked 
and overgrazed, the protective plant cover is reduced and 
the taller, more desirable grasses are replaced by less 
productive short grasses. Proper stocking rates, uniform 
grazing distribution, timely deferment of grazing, and a 
planned grazing system help keep the range and the soil 
in good condition. 


This soil is suited to trees in windbreaks. Rainfall is 
likely to be limited and irregular, and irrigating the trees 
promotes growth. Cultivating young windbreaks to con- 
trol weeds reduces the competition for moisture. Erosion 
control is needed if windbreaks are irrigated or cul- 
tivated. 

Limitations for building site development are slight. If 
the soil is used as a site for a septic tank filter field, 
there is a hazard of pollution of water supplies. Seepage 
is a severe limitation if the soil is used for sewage 
lagoons and sanitary landfills. This soil is a good source of 
roadfill and a fair source of sand. Capability IITe-4 dry- 
land and irrigated; Sands range site. 

Pt—Pratt-Tivoli loamy fine sands, rolling. This map 
unit consists of deep, rolling, well drained and excessively 
drained soils on uplands. Individual areas range from 
about 10 to several hundred acres in size and are 60 to 70 
percent Pratt soils and 20 to 30 percent Tivoli soils. The 
Pratt soils are on side slopes that range from 5 to 10 per- 
cent. Tivoli soils are on side slopes, ridgetops, and divides. 
The two soils are so intricately mixed or are in areas so 
small in size that it is not practical to separate them in 
mapping. 

Typically, the Pratt soils have a surface layer of gray- 
ish brown loamy fine sand about 11 inches thick. The sub- 
soil is about 21 inches of brown, very friable loamy fine 
sand. The underlying material to a depth of 60 inches is 
brown loamy fine sand. 

Typically, the Tivoli soils have a surface layer of pale 
brown loamy fine sand about 6 inches thick. The next 
layer is about 5 inches of pale brown, loose loamy fine 
sand. The underlying material to a depth of 60 inches is 
light yellowish brown fine sand. In some places the entire 
profile is fine sand. In others, for example, in small 
depressions, the soil is wet and somewhat poorly drained. 
Wet spots are about 2 1/2 acres in size. 

Permeability is rapid in both soils, and runoff is slow. 
Available water capacity is low. Natural fertility is medi- 
um in the Pratt soils and low in the Tivoli soils. The 
shrink-swell potential is low. 

All areas of this map unit are used for range. The unit 
has poor potential for crops. It has fair potential for trees 
in windbreaks. The potential for most engineering uses is 
fair to poor. 

These soils are best suited to range. If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive short grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help keep the 
range and the soil in good condition. 

These soils are suited to trees in windbreaks. Con- 
siderable care is needed if young trees are to become 
established and grow well. Because of the low available 
water capacity of the soils, irrigating the trees is necessa- 
ry to promote growth. 

The slope moderately limits the use of these soils for 
building site development. Structures should be designed 
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for steep slopes. Some septic tank filter fields do not 
function properly because of seepage. The filter field 
should be designed to operate properly on the slope. In 
some areas there is a hazard of polluting water supplies. 
In these areas, connection to a central sewer system may 
be the only suitable method of waste disposal. These soils 
are a good source of roadfill material and a fair source of 
sand. Capability unit VIe-1 dryland, [Ve-2 irrigated; 
Sands range site. 

Ro—Roxbury silt loam, frequently flooded. This is a 
deep, nearly level, well drained soil on flood plains along 
small creeks and drainageways. Individual areas are 
generally long and narrow, ranging from about 200 to 
1,000 feet in width. 

Typically, the surface layer is grayish brown and dark 
grayish brown silt loam about 14 inches thick. The subsoil 
is about 20 inches of dark grayish brown, friable silt loam. 
The underlying material to a depth of 60 inches is brown 
silt loam. In places colors are lighter below a depth of 20 
inches. 

Included with this soil in mapping are small areas of 
moderately well drained New Cambria soils in small 
depressions. These soils make up about 5 percent of the 
unit. 

Permeability is moderate, and runoff is slow. Available 
water capacity is high. Natural fertility is high. The sur- 
face layer is friable and is easily tilled. The shrink-swell 
potential is moderate. 

About half of the average of this soil is cultivated. The 
soil has fair potential for crops and for trees in wind- 
breaks. It has good potential for range and tame grass 
pasture. The potential for most engineering uses is poor. 

This soil is moderately well suited to most crops com- 
monly grown in the county. Losses of wheat and sorghum 
are severe in some years because of flooding and silting. 
Proper use of fertilizer and good management of crop 
residue help maintain fertility, organic-matter content, 
and tilth. 

This soil is well suited to range and tame grass pasture. 
If the range is overstocked and overgrazed, the protec- 
tive plant cover is reduced and the taller, more desirable 
grasses are replaced by less productive short grasses. 
Proper stocking rates and a planned grazing system help 
keep the range and the soil in good condition. 

This soil is well suited to trees in windbreaks. Irrigat- 
ing young windbreaks promotes growth. Cultivating 
windbreaks to control weeds reduces the competition for 
soil moisture. 

Flooding severely limits most engineering uses of this 
soil. Protection against flooding is needed. Dwellings and 
small buildings should be designed and constructed to 
prevent damage caused by shrinking and swelling of the 
soil. Using adequate reinforcing steel in concrete founda- 
tions, backfilling with sand or gravel, and installing foun- 
dation drains help reduce the risk of damage caused by 
shrinking and swelling. 

This soil is a fair source of roadfill and a good source of 
topsoil. The low strength soil material is a limitation if 


the soil is used for roads or streets. Increasing the 
thickness of the overlying pavement or replacing the sub- 
grade with coarse grained material helps te overcome this 
limitation. Capability unit IIIw-2 dryland and irrigated; 
Loamy Lowland range site. 

Ta—Tabler clay loam. This is a deep, nearly level, 
moderately well drained soil on uplands. Individual areas 
are irregular in shape and range from about 20 to several 
hundred acres in ‘size. 

Typically, the surface layer is grayish brown clay loam 
about 8 inches thick. The subsoil is clay about 38 inches 
thick. The upper part is dark gray and very firm; the 
next part is gray and very firm; and the lower part is 
light gray and firm. The underlying material to a depth of 
60 inches is light gray clay loam. In some places the sub- 
soil is less gray. In others the surface layer is fine sandy 
loam. In a few places the dark colors are not evident 
below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
well drained Farnum and Naron soils on convex, sandier 
ridges. These soils make up about 6 percent of the unit. 

Permeability is very slow, and runoff is slow. Available 
water capacity is high. Natural fertility is high. Tilth is 
poor. If the soil is worked when it is too wet or too dry, 
clods form and structure is destroyed. The shrink-swell 
potential is high in the subsoil. 

Most areas of this soil are farmed. The soil has good 
potential for crops, range, and pasture and for trees in 
windbreaks. The potential for most engineering uses is 
poor. 

This soil is moderately well suited to all crops com- 
monly grown in the county. The main concerns of 
management are maintaining fertility, soil tilth, and or- 
ganic-matter content. Tilling when moisture conditions 
are most favorable helps keep the soil in good tilth. 
Proper use of crop residue and fertilizer helps maintain 
fertility and organic-matter content. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
protective plant cover is reduced and the taller, more 
desirable grasses are replaced by less productive short 
grasses. Proper stocking rates and a planned grazing 
system help keep the range and the soil in good condition. 

This soil is suited to trees in windbreaks. Irrigating the 
trees promotes growth. Cultivating young windbreaks to 
control weeds reduces the competition for moisture. 

The potential for building site development is poor 
beeause of the high shrink-swell potential of the subsoil. 
Using adequate steel reinforcing in concrete foundations, 
backfilling with sand or gravel, and installing foundation 
drains reduce the risk of damage caused by shrinking and 
swelling. Because of the very slow permeability, septic 
tanks do not work well. Sewage lagoons are an alterna- 
tive method of onsite waste disposal. This soil is 
moderately well suited to irrigation if an adequate supply 
of water is available. Capability unit [[s-2 dryland and ir- 
rigated; Clay Upland range site. 
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Tv—Tivoli fine sand, hilly. This is a deep, rolling to 
hilly, excessively drained soil on upland knolls and hills 
having sharply rounded tops and steep sides. Individual 
areas are irregular in shape and range from 20 to several 
hundred acres in size. 

Typically, the surface layer is brown fine sand about 6 
inches thick. The underlying material to a depth of 60 
inches is light yellowish brown fine sand. In places the 
entire profile contains more clay. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Carwile soils in small depres- 
sions. These soils make up about 3 percent of the unit. 

Permeability is rapid, and runoff is slow. Available 
water capacity is low. Natural fertility is low. The shrink- 
swell potential is low. 

All of the acreage of this soil is in native grass and is 
used for grazing. The soil has poor potential for cropland 
and for trees in windbreaks. The potential for most en- 
gineering uses is poor. 

This soil is best suited to range (fig. 11). If the range is 
overstocked and overgrazed, the protective plant cover is 
reduced and the taller, more desirable grasses are 
replaced by less productive grasses. Proper stocking 
rates, uniform grazing distribution, timely deferment of 
grazing, and a planned grazing system help to keep the 
range and the soil in good condition. 

The slope is a moderate limitation for building site 
development. Structures should be designed for steep 
slopes. Some septic tank filter fields do not function 
properly because of seepage. The filter field should be 
designed to operate properly on the slope. In some areas 
there is a hazard of polluting water supplies. In these 
areas connection to a central sewer system may be the 
only suitable method of waste disposal. This soil is a good 
source of roadfill material and a fair source of sand. 
Capability unit VIIe-1 dryland; Choppy Sands range site. 

Ub—Uly silt loam, 1 to 3 percent slopes. This deep, 
gently sloping, well drained soil is on convex upland 
ridgetops and side slopes. Individual areas are irregular 
in shape and range from about 20 to several acres in size. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is about 8 inches of 
brown, friable silt loam. The underlying material to a 
depth of 60 inches is pinkish gray silt loam. In some 
places the subsoil is more clayey. In others chalky shale is 
below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
Harney soils in similar positions on the landscape. These 
soils have a clayey subsoil. 

Permeability is moderate, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. The 
shrink-swell potential is moderate. 

Most areas of this soil are farmed. The soil has good 
potential for crops and range and for trees in windbreaks. 
The potential for most engineering uses is fair. 


This soil is well suited to all crops commonly grown in 
the county. The hazard of water erosion is moderate if 
the soil is cultivated and unprotected. Terracing, contour 
farming, proper use of fertilizer, and crop residue 
management help reduce the risk of erosion and maintain 
fertility, organic-matter content, and tilth. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
protective plant cover is reduced and the taller, more 
desirable grasses are replaced by less productive short 
grasses. Proper stocking rates and a planned grazing 
system help keep the range and the soil in good condition. 

This soil is well suited to trees in windbreaks. Irrigat- 
ing the trees promotes growth. Cultivating young wind- 
breaks to control weeds reduces the competition for soil 
moisture. 

Limitations of this soil for building site development 
are moderate because of a limited ability to support loads 
and the moderate shrink-swell potential. Using adequate 
reinforcing steel in concrete foundations, backfilling with 
sand or gravel, and installing foundation drains reduce 
the risk of damage caused by shrinking and swelling. 
Limitations are slight for septic tanks that are designed 
and installed properly. 

This soil is suited to irrigation if an adequate supply of 
water is available. Control of erosion is needed if the soil 
is irrigated. Capability unit IIle-3 dryland and irrigated; 
Loamy Upland range site. 

Uc—Uly silt loam, 3 to 6 percent slopes. This deep, 
sloping, well drained soil is on convex upland slopes, 
generally along intermittent drainageways. Individual 
areas are commonly long and narrow and range from 
about 10 to 150 acres in size. 

Typically, the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is about 8 inches of 
brown, friable silt loam. The underlying material to a 
depth of 60 inches is pinkish gray silt loam. In some 
places the surface layer is light brownish gray. In others 
chalky limestone is below a depth of 20 inches. In places 
the subsoil is more clayey. 

Included with this soil in mapping are small areas of 
Harney and Roxbury soils. Harney soils are more clayey. 
They generally are on the upper parts of the landscape 
where slopes are 2 to 4 percent. Roxbury soils are dark to 
a greater depth. They are on the bottom of the intermit- 
tent drainageways. Included soils make up about 15 per- 
cent of the unit. 

Permeability is moderate, and runoff is medium. 
Available water capacity is high. Fertility is high. The 
surface layer is friable and can be easily tilled throughout 
a fairly wide range in moisture content. The shrink-swell 
potential is moderate. 

Most areas of this soil are farmed. The soil has good 
potential for cropland and range and for trees in wind- 
breaks. The potential for most engineering uses is fair. 

This soil is suited to most crops commonly grown in the 
county. If the soil is cultivated and unprotected, the 
hazard of water erosion is severe. Terracing, farming on 
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the contour, constructing waterways, stubble mulching, 
and planting close-grown crops rather than row crops 
help control erosion. Proper use of fertilizer and crop 
residue management help maintain fertility, organic- 
matter content, and tilth. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
protective plant cover is reduced and the taller, more 
desirable grasses are replaced by the less productive 
short grasses. Proper stocking rates and a planned graz- 
ing system help keep the range and the soil in good condi- 
tion. 

This soil is suited to trees in windbreaks. Irrigating the 
trees promotes growth. Cultivating young windbreaks to 
control weeds reduces the competition for soil moisture. 
Care should be taken to control erosion if windbreaks are 
irrigated or cultivated. 

Limitations of this soil for building site development 
are moderate because of a limited ability to support loads 
and the moderate shrink-swell potential. Using adequate 
reinforcing steel and backfilling with sand or gravel 
reduce the risk of damage caused by shrinking and 
swelling. Limitations are slight for septic tank filter fields 
that are designed and installed properly. This soil is only 
moderately well suited to irrigation because of slope. In- 
tensive erosion control is needed if the soil is irrigated. 
Capability unit IIIe-5 dryland and irrigated; Loamy 
Upland range site. 

Ue—Uly silt loam, 3 to 6 percent slopes, eroded. This 
deep, sloping, well drained soil is on convex upland slopes, 
generally along intermittent drainageways. Individual 
areas are commonly long and narrow and range from 
about 10 to 100 acres in size. 

Typically, the surface layer is grayish brown silt loam 
about 5 inches thick. The subsoil is about 8 inches of 
brown, friable silt loam. The underlying material to a 
depth of 60 inches is pinkish gray silt loam. In some 
places chalky shale is below a depth of 20 inches. In 
others the surface layer is light brownish gray. In places 
caliche is within 40 inches of the surface. 

Included with this soil in mapping are small areas of 
Harney soils, generally on the upper parts of the land- 
scape where the slope is 2 to 4 percent. These soils are 
more clayey than this Uly soil. They make up about 5 
percent of the unit. 

Permeability is moderate, and runoff is medium. 
Available water capacity is high. Natural fertility is high. 
The surface layer tends to crust and puddle after hard 
rains. The shrink-swell potential is moderate. 

Most areas of this soil are farmed. The soil has good 
potential for crops, range, and pasture and for trees in 
windbreaks. The potential for most engineering uses is 
fair. 

This soil is suited to most crops commonly grown in the 
county. If the soil is cultivated and unprotected, the 
hazard of further erosion is severe. Terracing, farming on 
the contour, constructing waterways, stubble mulching, 
and planting close-grown crops rather than row crops 


help control erosion. Proper use of fertilizer and crop 
residue management help maintain fertility, organic- 
matter content, and tilth. 

This soil is well suited to range and tame grass pasture. 
If the range is overstocked and overgrazed, the protec- 
tive plant cover is reduced and the taller, more desirable 
grasses are replaced by the less productive short grasses. 
Proper stocking rates and a planned grazing system help 
keep the range and the soil in good condition. 

This soil is suited to trees in windbreaks. Care must be 
taken to control further erosion when new windbreaks 
are planted. 

Limitations of this soil for building site development 
are moderate because of a limited ability to support loads 
and the moderate shrink-swell potential. Using adequate 
reinforcing steel and backfilling with sand or gravel 
reduce the risk of damage caused by shrinking and 
swelling. Limitations are slight for septic tank filter fields 
that are properly designed and installed. Capability unit 
IVe-2 dryland; Loamy Upland range site. 

Wb—Wakeen silt loam, 1 to 3 percent slopes. This 
moderately deep, gently sloping, well drained soil is on 
ridgetops and tablelands in the uplands. Individual areas 
are irregular in shape and range from about 10 to several 
hundred acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsoil is friable silty clay 
loam about 26 inches thick. The upper part is grayish 
brown, and the lower part is pale brown. The underlying 
material to a depth of 60 inches is very pale brown, soft, 
chalky silty shale and limestone. In some places the depth 
to chalky shale is more than 40 inches. In others it is less 
than 20 inches. 

Included with this soil in mapping are small areas of 
Harney soils at the highest point of the ridgetop where 
the slope is 1 to 2 percent. These soils have a more clayey 
subsoil than this Wakeen soil and are not underlain by 
chalky shale. They make up about 3 percent of the unit. 

Permeability is moderate, and runoff is medium. 
Available water capacity is moderate. Natural fertility is 
medium. The surface layer is friable and is easily tilled. 
The shrink-swell potential is moderate. The depth to chal- 
ky shale or limestone bedrock ranges from 20 to 40 
inches. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and for trees in windbreaks. 
The potential for range and tame grass pasture is good. 
The potential for most engineering uses is poor. 

This soil is moderately well suited to cultivated crops. 
Water erosion is a severe hazard in cultivated areas, and 
soil blowing is also a hazard if the soil is bare. Terracing, 
constructing waterways, and farming on the contour help 
to control water erosion. Good management of such crop 
residue as stubble mulch helps control soil blowing, in- 
creases the intake of water, and maintains good tilth. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
plant cover is reduced and the taller, more desirable 
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grasses are replaced by less productive short grasses. 
Proper stocking rates and a planned grazing system help 
keep the range and the soil in good condition. 

This soil is moderately well suited to trees in wind- 
breaks. Irrigating trees promotes growth. Cultivating 
young windbreaks to control weeds reduces the competi- 
tion for soil moisture. 

Limitations for most engineering uses are severe 
because of the depth to rock and the moderate shrink- 
swell potential. Using adequate reinforcing steel in 
concrete foundations, backfilling with sand or gravel, and 
installing foundation drains reduce the risk of damage 
caused by shrinking and swelling. 

If this soil is used as a building site for dwellings with 
basements, provisions to excavate rock are needed or 
onsite investigation is needed to locate a deeper included 
soil. Septic tank filter fields are difficult to install and 
may not function properly. Onsite investigation is needed 
to locate a suitable site for sewage lagoons. Suitable sites 
can be located on the included gently sloping Harney soils 
on the broader ridgetops and foot slopes. Capability unit 
IIJe-6 dryland and irrigated; Limy Upland range site. 

Wc—Wakeen silt loam, 3 to 6 percent slopes. This 
moderately deep, sloping, well drained soil is on knolls 
and ridgetops and along drainageways in the uplands. In- 
dividual areas are irregular in shape and range from 
about 10 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsoil is friable silty clay 
loam about 26 inches thick. The upper part is grayish 
brown and the lower part is pale brown. The underlying 
material to a depth of 60 inches is very pale brown, soft, 
chalky silty shale and limestone. In some places the depth 
to chalky shale is more than 40 inches. In others it is less 
than 20 inches. 

Included with this soil in mapping are small areas of 
Harney and Roxbury soils. These soils are not limited in 
depth by chalky shale. Harney soils are at the highest 
point of the ridgetops where the slope is 1 to 3 percent. 
Roxbury soils are in low areas along intermittent 
drainageways. Included areas make up about 5 percent of 
the unit. 

Permeability is moderate, and runoff is medium. 
Available water capacity is moderate. Natural fertility is 
medium. The surface layer is friable and is easily tilled. 
The shrink-swell potential is moderate. The depth to chal- 
ky shale or limestone bedrock ranges from 20 to 40 
inches. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for range 
and for tame grass pasture. The potential for trees in 
windbreaks and for most engineering uses is poor. 

This soil is suited to cultivated crops. Water erosion is 
a very severe hazard in cultivated areas, and soil blowing 
is also a hazard if the soil is bare. Terracing, constructing 
waterways, and farming on the contour help to control 
water erosion. Good management of such crop residue as 
stubble mulch helps control soil blowing, increases the in- 
take of water, and maintains good tilth. 


This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
plant cover is reduced and the taller, more desirable 
grasses are replaced by less productive short grasses. 
Proper stocking rates and a planned grazing system help 
keep the range and the soil in good condition. 

This soil is poorly suited to building site development 
because of the depth to rock and the moderate shrink- 
swell potential. Using adequate reinforcing steel in 
concrete foundations, backfilling with sand or gravel, and 
installing foundation drains reduce the risk of damage 
caused by shrinking and swelling. 

If this soil is used as a building site for dwellings with 
basements, provisions to excavate rock are needed or 
onsite investigation is needed to locate a deeper included 
soil. Septic tank filter fields are difficult to install and 
may not function properly. Onsite investigation is needed 
to locate a suitable site for sewage lagoons. Suitable sites 
can be located on the included gently sloping or sloping 
Harney soils on the broader ridgetops and foot slopes. 
Capability unit [Ve-2 dryland; Limy Upland range site. 

Wh—Wakeen-Nibson silt loams, 5 to 15 percent 
slopes. This map unit consists of moderately deep and 
shallow, sloping to strongly sloping, well drained and 
somewhat excessively drained soils on upland ridges and 
side slopes. Most areas are dissected by shallow 
drainageways. Individual areas range from 20 to several 
hundred acres in size and are 40 to 55 percent Wakeen 
soils and 30 to 40 percent Nibson soils. 

The Wakeen soils are on the convex middle and upper 
parts of side slopes and on the broader ridgetops. The 
Nibson soils are on narrow, convex ridges, sharp slope 
breaks, and the upper sides of some drainageways. The 
two soils are so intricately mixed or are in areas so small 
in size that is it not practical to separate them in 
mapping. 

Typically, the Wakeen soil has a surface layer of dark 
grayish brown silt loam about 10 inches thick. The subsoil 
is friable silty clay loam about 26 inches thick. The upper 
part is grayish brown, and the lower part is pale brown. 
Very pale brown, soft, chalky silty shale and limestone 
are at a depth of about 36 inches. In some places the 
depth to limestone is more than 40 inches, In others the 
soil is underlain by caliche. 

Typically, the Nibson soil has a surface layer of grayish 
brown silt loam about 8 inches thick. The subsoil is about 
6 inches of pale brown, friable silty clay loam. The under- 
lying material is about 5 inches of very pale brown silty 
clay loam. Very pale brown silty shale is at a depth of 19 
inches. In places, the surface layer is lighter colored and 
the soil is underlain by semihard caliche. 

Included with these soils in mapping are small areas of 
Harney soils and shale and limestone outcrops. The Har- 
ney soils contain more clay in the subsoil than these soils 
and are deeper and less steep. They are downslope from 
the Nibson soils. The shale and limestone outcrops are on 
the steeper points, breaks, and side slopes. Included areas 
make up 2 to 5 percent of the unit. 
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Permeability is moderate in the Wakeen and Nibson 
soils. Available water capacity is moderate in the Wakeen 
soils and low in the Nibson soils. Runoff is medium to 
rapid. Natural fertility is medium. The shrink-swell poten- 
tial is moderate. Depth to shale or limestone bedrock 
ranges from 20 to 40 inches in the Wakeen soils and from 
10 to 20 inches in the Nibson soils. 

Except for very small areas near some cultivated fields, 
most areas are in range that supports mid and short 
grasses. These soils have good potential for range. They 
have poor potential for cultivated crops, trees in wind- 
breaks, and most engineering uses. 

These soils are best suited to range. The major con- 
cerns of range management are related to the hazard of 
erosion and the low available water supply. Maintaining 
an adequate plant cover and ground mulch helps to 
prevent excessive soil losses and improves the available 
water capacity by reducing runoff. Overstocking and 
overgrazing the range reduces the protective plant cover 
and causes deterioration of the plant community. Proper 
stocking rates, uniform grazing distribution, timely defer- 
ment of grazing, and a planned grazing system help to 
keep the range and the soil in good condition. 

The Wakeen soils that have slopes of less than about 7 
percent can be farmed, but they commonly are in small 
areas that are intermingled with steeper and shallower 
soils not suited to cultivation. Intensive cropland manage- 
ment, including terracing and contour farming, is needed 
to help control erosion if these areas are farmed. 

Limitations for most engineering uses are severe 
because of the shallowness over bedrock and the slope. 
Septic tank filter fields are difficult to install and may not 
function properly because of seepage. Onsite investigation 
is needed to locate suitable sites for sewage lagoons. 
Suitable sites can be located on the included gently slop- 
ing or sloping Harney soils on the broader ridgetops and 
foot slopes. Capability unit VIe-2 dryland; Limy Upland 
range site. 

Wk—Waldeck fine sandy loam. This is a deep, nearly 
level, somewhat poorly drained soil on flood plains and 
low terraces along the Arkansas River. Flooding is occa- 
sional and brief. Areas are irregular in shape and range 
from about 20 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 12 inches thick. The next layer is about 
8 inches of grayish brown, very friable, calcareous fine 
sandy loam mottled with brown. The underlying material 
to a depth of about 60 inches is light brownish gray, cal- 
careous fine sandy loam mottled with brown over very 
pale brown, calcareous fine sand. In some places the 
profile is more clayey. In others the surface layer is light 
brownish gray. 

Included with this soil in mapping are small areas of 
Platte and Zenda soils. Platte soils are less than 20 inches 
deep over sand. They are mainly in old channeled areas. 
Zenda soils are more clayey than this Waldeck soil. They 
are at about the same level or are at a slightly higher 
level on the flood plain. 


Permeability is moderately rapid, and runoff is slow. 
Available water capacity is moderate. Natural fertility is 
high. The shrink-swell potential is low. The surface layer 
is very friable and is easily tilled. The water table fluctu- 
ates seasonally between depths of 2 and 6 feet. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops. It has good potential for 
range and for trees in windbreaks and poor potential for 
most engineering uses. 

This soil is suited to most crops commonly grown in the 
county. The main concerns of management are controlling 
soil blowing and maintaining fertility. Stubble mulch and 
good crop residue management help control soil blowing. 
Proper use of fertilizer helps maintain fertility. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
taller, more desirable grasses are replaced by less produc- 
tive short grasses. Proper stocking rates and a planned 
grazing system help keep the range and the soil in good 
condition. 

This soil is suited to trees in windbreaks. Cultivating 
young windbreaks to control weeds reduces the competi- 
tion for soil moisture. 

The possibility of flooding and the high water table 
severely limit most engineering uses of this soil. If used 
as a building site, the soil should be protected against 
flooding. Buildings should be constructed without base- 
ments. All sanitary facilities should be connected te com- 
mercial sewers and treatment facilities. Capability unit 
IlIw-3 dryland and irrigated; Subirrigated range site. 

Za—Zenda loam. This is a deep, nearly level, 
somewhat poorly drained soil on terraces along Coon 
Creek and the Arkansas River. Flooding is occasional and 
very brief. Individual areas are irregular in shape and 
range from about 40 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 12 inches thick. The next layer is grayish brown 
and dark grayish brown, friable loam about 8 inches thick. 
The underlying material to a depth of 60 inches is pale 
brown clay loam with yellow brown and reddish yellow 
mottles. In some places sand is below a depth of 20 
inches. In others the profile is less sandy. In places the 
profile is not mottled within a depth of about 30 inches. 

Included with this soil in mapping are small areas of 
Waldeck soils at about the same level on the landscape. 
These soils are sandier throughout. They make up about 3 
percent of the unit. 

Permeability is moderate, and runoff is slow. Available 
water capacity is high. Natural fertility is medium. The 
shrink-swell potential is moderate. The surface layer is 
friable and is easily tilled. The water table fluctuates 
between depths of 2 and 6 feet, depending on the season. 

Most areas of this soil are cultivated. The soil has good 
potential for crops and range and for trees in windbreaks. 
The potential for most engineering uses is poor. 

This soil is well suited to most crops commonly grown 
in the county. The main concerns of management are 
maintenance of fertility, organic-matter content, and tilth. 
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Proper use of fertilizer and good management of crop 
residue help maintain fertility, organic-matter content, 
and tilth. 

This soil is well suited to range and to tame grass 
pasture. If the range is overstocked and overgrazed, the 
protective plant cover is reduced and the taller, more 
desirable grasses are replaced by less productive short 
grasses. Proper stocking rates and a planned grazing 
system help keep the range and the soil in good condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks and environmental plantings. Cultivating 
young trees and shrubs to control weeds reduces the com- 
petition for soil moisture. 

Limitations for engineering uses of this soil are severe 
because of flooding, wetness, and low strength. Areas 
used for engineering structures or buildings must be pro- 
tectd against flooding and wetness. Dwellings and small 
buildings should be constructed without basements, and 
foundations and footings should be designed to prevent 
structural damage caused by shrinking and swelling of 
the soil. Seepage can be controlled by providing an 
adequate drainage system. 

This soil is a good source of topsoil. Embankments, 
dikes, and levees are easily eroded. Limitations for all 
sanitary facilities are severe. Septic tank filter fields do 
not function properly because of flooding and the wetness 
from the high water table. Special precautions are needed 
to protect septic tank filter fields, or commerical sewage 
facilities should be used. This soil is not well suited to ir- 
rigation. Capability unit I[w-2 dryland and irrigated; Sub- 
irrigated range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for specified 


land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil, 
including some not commonly grown in the survey area, 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management is presented in the section 
“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

The potential of the soils in Pawnee County for in- 
creased production of food is good. Food production can 
be increased considerably by extending the latest crop 
production technology to all cropland in the county. This 
soil survey can greatly facilitate the application of such 
technology. 

The acreage in crops and pasture has gradually 
decreased as more and more land is developed for urban 
uses, Urban development, however, has not been exces- 
sive in Pawnee County. The use of this soil survey to help 
make land-use decisions that will influence the future role 
of farming in the county is described in the section 
“General soil map for broad land-use planning.” 
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Water erosion is a major concern of management if the 
slope is more than 1 percent. Loss of the surface layer 
through erosion is damaging for two reasons. First, 
productivity is reduced as the surface layer is lost and 
part of the subsoil is incorporated into the plow layer. 
Loss of the surface layer is especially damaging on soils 
with a clayey subsoil, such as the Harney soils. Second, 
water erosion on farmland results in sediment entering 
streams. Control of water erosion minimizes the pollution 
of streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult on clayey spots because the original 
friable surface soil has been eroded away. Such spots are 
common in areas of the eroded Harney and Uly soils. 

Erosion-control practices provide protective surface 
cover, reduce runoff, and increase water infiltration. A 
cropping system that keeps plant cover on the soil for ex- 
tended periods can hold soil erosion losses to amounts 
that will not reduce the productive capacity of the soils. 
On livestock farms, which require pasture and hay, 
legume and grass forage crops in the cropping system not 
only provide nitrogen and improve tilth for the following 
crop, but also reduce the risk of erosion on sloping soils. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in most areas of Pratt, Attica, 
and Naron soils. On these soils, wind stripcropping and 
minimum tillage are needed to provide substantial plant 
cover to help control soil blowing and water erosion. 
Minimizing tillage and leaving crop residue on the surface 
help to increase water infiltration and reduce the hazards 
of runoff and erosion. These practices can be adapted to 
most soils in the survey area, but they are less successful 
on the eroded soils and on the soils that have a clayey 
surface layer, such as Harney silty clay loam, New Cam- 
bria silty clay loam, and Ness clay. No tillage for corn, 
which is effective only on irrigated land, reduces the risk 
of erosion on sloping soils and can be adapted to most 
soils in the survey area where good-quality irrigation 
water is available. It is less successful, however, on the 
soils with a clayey surface layer. 

Terraces and diversions reduce the length of slopes and 
the risks of runoff and erosion. They are most practical 
on deep, well drained soils that have regular slopes. Har- 
ney, Holdrege, and Uly soils are suitable for terraces. The 
other soils are less suitable for terraces and diversions 
because of irregular slopes; excessive wetness in the ter- 
race channels; a clayey subsoil, which would be exposed in 
terrace channels; or bedrock within a depth of 40 inches. 

Farming on the contour is a widespread erosion-control 
practice in the survey area. It is best suited to areas 
where slopes are smooth and uniform, including most 
“hardiand” areas of the county. 

Soil blowing is a concern of management throughout 
the county. It can damage soils in a few hours if winds 
are strong and the soils are dry and bare of vegetation or 
lacking in sufficient surface mulch. Maintaining a plant 
cover and surface mulch and roughening the surface 


through proper tillage minimize the risk of soil blowing. 
Windbreaks of suitable trees and shrubs are effective in 
reducing the hazard of soil blowing. 

Information about the design of erosion-control prac- 
tices for each kind of soil is contained in the Technical 
Guide, available in local offices of the Soil Conservation 
Service. 

Soil drainage is a minor management need on a small 
acreage used for crops and pasture in Pawnee County. In 
some spots in the Pratt-Tivoli map unit, the soils are 
naturally so wet that the production of crops commonly 
grown in the county is generally not possible. On Carwile 
soils and other somewhat poorly drained soils, a surface 
drainage system is needed. 

Soil fertility is naturally moderate to high in most soils 
of the uplands, except for the sandy areas south of the 
Arkansas River. Additions of lime are necessary only in 
some special areas. In all areas but the very sandy areas, 
the pH level is sufficient for good growth of alfalfa and 
other field crops commonly grown in the county. The 
available phosphorus level is moderate to low and the 
potash level moderate to high in most soils of the county. 
On all soils, additions of lime and fertilizer should be 
based on the results of soil tests, on the need of the crop, 
and on the expected yields. The Cooperative Extension 
Service laboratories can help in determining the kinds 
and amounts of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

North of the Arkansas River, most of the soils used for 
crops have a silt loam surface layer that is dark in color 
and have a moderate organic-matter content. Generally, 
the structure of the surface layer is weak to moderate 
and rainfall causes the formation of a crust on the sur- 
face. The crust is hard when dry, and it reduces water in- 
filtration and increases runoff. Regular additions of crop 
residue, manure, and other organic material can improve 
soil structure and reduce the liklihood of crust formation. 
The natural structure of New Cambria and Ness soils can 
be destroyed if the soils are tilled when too wet or too 
dry. Most other soils can be tilled throughout a wide 
range of moisture content. 

Field crops suited to the soils and climate of the county 
include many that are not commonly grown. Most corn 
and soybean crops are irrigated, but dryland varieties of 
soybeans are being developed. Sunflowers, sugar beets, 
peanuts, potatoes, and similar crops can be grown if 
economic conditions are favorable. 

Winter wheat, sorghum, and alfalfa are the most com- 
mon crops. Rye, barley, and oats also grow well. Tame 
grasses, such as bromegrass, are grown for pasture, hay, 
and seed crops. 

Special crops grown commercially in the survey area 
are vegetables, small fruits, tree fruits, and nursery 
plants. A small acreage of sandy soil is used for melons. 
Sweet corn, tomatoes, peppers, and other vegetables and 
small fruits grow well on most of the soils in the county if 
good-quality irrigation water is available. 
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The latest information about growing special crops can 
be obtained from local offices of the Cooperative Exten- 
sion Service and the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil or that a given crop 
is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay yields 
were estimated for the most productive varieties of 
legumes suited to the climate and the soil. A few farmers 
may be obtaining average yields higher than those shown 
in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

For yields of irrigated crops, it is assumed that the ir- 
rigation system is adapted to the soils and to the crops 
grown; that good-quality irrigation water is uniformly ap- 
plied in proper amounts as needed; and that tillage is 
kept to a minimum. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or c, 
to the class numeral, for example, Ile. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or ¢ because the soils in class 
V are subject to little or no erosion, though they have 
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other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability unit is identified in the description of 
each soil map unit in the section “Soil maps for detailed 
planning.” Capability units are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, [le-3 
or IIle-6. 


Rangeland 


Native grassland covers about 60,000 acres, or about 12 
percent of the acreage in Pawnee County. 

The native vegetation in many parts of the survey area 
has been greatly depleted by continued excessive use. 
The amount of forage produced may be less than half of 
that originally produced. Productivity of the range can be 
increased by management that is effective for specific 
kinds of soil and range sites. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
Species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominantly grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Soil reaction, salt content, and a seasonal high water table 
are also important. 

Potential production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 


mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 

Common plant names of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed in table 6. 
Under Composition, the expected proportion of each spe- 
cies is presented as the percentage, in air-dry weight, of 
the total annual production of herbaceous and woody 
plants. The amount that can be used as forage depends on 
the kinds of grazing animals and on the grazing season. 
Generally all of the vegetation produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The major objective in range manage- 
ment is to control grazing so that the plants growing on a 
site are about the same in kind and amount as the poten- 
tial natural plant community for that site. Controlling 
brush and minimizing soil blowing are also important. 
Such management, which is based on soil survey informa- 
tion and on rangeland inventories, generally results in the 
maximum production of vegetation, conservation of water, 
and control of erosion. Sometimes, however, a range con- 
dition somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soi] and water 
resources. 

In some places in the northern part of the county, the 
soils are moderately deep to shallow over chalky 
limestone and shale. These soils support mid and short 
grasses. The potential productivity is lower than it is for 
deep soils that formed in loess because of the shallow 
rooting depth. In much of the part of the county south of 
the Arkansas River, the soils are sandy or loamy. Deep 
soils support tall and mid grasses. In some areas on hilly 
sand dunes, soil blowing is a severe hazard. The potential 
productivity of these deep sandy soils is much greater 
than that of the shallower soils, but it is less than that of 
deep loamy soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 
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Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. The wildlife attracted to these areas include wild 
turkey, crows, thrushes, owls, woodpeckers, squirrels, rac- 
coon, opossum, and deer. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
ean insure a high degree of plant survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 7, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
windbreaks. and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser- 
vice or from nurserymen. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 


These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 9, for sanitary 
facilities; and table 11, for water management. Table 10 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
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moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
and open ditches. Such digging or trenching is influenced 
by soil wetness caused by a seasonal high water table; the 
texture and consistence of soils; the tendency of soils to 
eave in or slough; and the presence of very firm, dense 
soil layers, bedrock, or large stones. In addition, execava- 
tions are affected by slope of the soil and the probability 
of flooding. Ratings do not apply to soil horizons below a 
depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 


slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 9 shows the degree and kind of limitations 
of each soil for such uses and for use of the soil as daily 
cover for landfills. It is important to observe local or- 
dinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, or poor, which, respectively, mean about the 
same as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tie tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
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bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 9 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation is needed before a 
site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 


rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 10 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
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by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
ean result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 soil and site features that affect use 
are indicated for each kind of soil. This information is sig- 
nificant in planning, installing, and maintaining water-con- 
trol structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement, depth to 
the water table; slope; stability of ditchbanks; suscepti- 


bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


The soils of the survey area are rated in table 12 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 12-can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 9, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
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ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife habitat 


Rosert J. Hiaeins, biologist, Soil Conservation Service, helped 
prepare this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 18, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 


wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, grain 
sorghum, wheat, oats, barley, and soybeans. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, bromegrass, clover, 
and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestems, indiangrass, 
switchgrass, wheatgrass, grama, sand lovegrass, golden- 
rod, ragweed, pokeweed, prairieclover, and partridgepea. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. Examples of coniferous plants are 
redcedar, pine, and spruce. 

Shrubs are bushy woody plants that produce fruit, 
seeds, buds, twigs, bark, or foliage used by wildlife or 
that provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 


PAWNEE COUNTY, KANSAS 33 


and moisture. Examples of shrubs are sumac, dogwood, 
blackberry, buckbrush, and prairie rose. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, wild millet, saltgrass, cattails, cordgrass, button- 
bush, and indigobush and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, salini- 
ty, surface stoniness, slope, and permeability. The availa- 
bility of a dependable water supply is important if water 
areas are to be developed. Examples of shallow water 
areas are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, redwinged blackbirds, muskrat, 
and beaver. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
prairie dogs, coyotes, badger, jackrabbits, mule deer, 
hawks, meadowlark, dickcissel, upland plover, and lark 
bunting. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 


under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features, and en- 
gineering test data. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 
gy.” 

Texture ig described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (1). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 
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The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 a-e coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested in the survey area, with group index num- 
bers in parentheses, is given in table 17. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are deter- 
mined mainly by observing volume percentage in the field 
and then converting that, by formula, to weight percent- 
age. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity: index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 


or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequen- 
cy of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop produc- 
tion, its stability when used as a construction material, 
and its potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
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measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict. the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops ean be grown if 
intensive measures to control soil blowing are used. 

4, Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops ean easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 


These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 
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The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 


Engineering test data 


The results of analyses of engineering properties of 
several typical soils of the survey area are given in table 
17. 

The data presented are for soil samples that were col- 
lected from carefully selected sites. The soil profiles sam- 


pled are typical of the series discussed in the section “Soil 
series and morphology.” The soil samples were analyzed 
by the Kansas Department of Transportation, Research 
and Materials Laboratory. 

Except for differences noted in footnotes to table 17, 
the method used in obtaining the data is the AASHTO 
Designation, T99-57, Method A. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to.nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (5). Unless 
otherwise noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Attica series 


The Attica series consists of deep, well drained, 
moderately rapidly permeable soils on uplands. These 
soils formed in loamy and sandy eolian sediments. Slope 
ranges from 1 to 4 percent. 

Attica soils are similar to Naron and Pratt soils and are 
near Carwile soils. Attica soils have less clay in the sub- 
soil than Naron or Carwile soils and have a less sandy 
subsoil than Pratt soils. 

Typical pedon of Attica sandy loam, 1 to 4 percent 
slopes, 2,000 feet north and 1,150 feet east of the 
southwest corner of sec. 14, T. 23 S., R. 17 W. 


A1l—0 to 12 inches; grayish brown (10YR 5/2) sandy loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; hard, friable; many fine roots; slightly acid; clear smooth boun- 
dary. 

B2t—12 to 25 inches; brown (10YR 5/3) fine sandy loam, dark brown 
(10YR 4/3) moist; weak medium subangular blocky structure; hard, 
friable; many fine roots; slightly acid; clear smooth boundary. 

B3—25 to 36 inches; brown (10YR 5/3) fine sandy loam, dark brown 
(LOYR 4/3) moist; moderate medium granular structure; hard, fria- 
ble; few fine roots; neutral; gradual smooth boundary. 

C~-36 to 60 inches; pale brown (10YR 6/3) light fine sandy loam, brown 
(LOYR 5/3) moist; massive; hard, very friable; few fine roots; mildly 
alkaline. 


The thickness of the solum ranges from about 28 to 40 inches. The A 
horizon is less than 1 percent organic matter. It has color value 4 to 6 
dry (3 or 4 moist) and chroma of 2 or 3. It is typically sandy loam, but in 
some areas it is fine sandy loam and loamy fine sand. The B2t horizon 
has color value 4 to 6 dry (83 to 5 moist) and chroma of 2 or 3. It is fine 
sandy loam that ranges from 10 to 18 percent clay. Reaction ranges 
from medium acid to neutral. The C horizon has color value 5 or 6 dry (4 
or 5 moist) and chroma of 3 or 4. It is fine sandy loam, sandy loam, or 
loamy fine sand. 
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Bridgeport series 


The Bridgeport series consists of deep, well drained, 
moderately permeable soils on low terraces that are occa- 
sionally flooded. These soils formed in silty alluvial sedi- 
ments. Slope ranges from 0 to 2 percent. 

Bridgeport soils are similar to Hord and Roxbury soils 
and are near New Cambria soils. Hord and Roxbury soils 
have mollie epipedons thicker than 20 inches. New Cam- 
bria soils have a more clayey B2 horizon than Bridgeport 
soils and are in small and large depressions. 

Typical pedon of Bridgeport silt loam 900 feet west and 
550 feet north of the southeast corner of SW1/4 sec. 21, 
T. 218. R. 19 W. 


Al—0 to 11 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard, very friable; many fine roots; moderately al- 
kaline; gradual smooth boundary. 

B2—11 to 18 inches; grayish brown (10YR 5/2) silt loam, dark gray 
brown (10YR 4/2) moist; moderate medium granular structure; 
hard, friable; many fine roots; strong effervescence; moderately al- 
kaline; gradual smooth boundary. 

C—18 to 60 inches; pale brown (10YR 6/8) silt loam, brown (10YR 5/3) 
moist; weak medium granular structure to massive; slightly hard, 
friable; few fine roots; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 18 to 30 inches. The depth to 
free carbonates ranges from 8 to 14 inches. More sandy or more clayey 
horizons are below a depth of 40 inches. Reaction is mildly alkaline or 
moderately alkaline throughout. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 2 
or 3. The B2 horizon has color value of 5 or 6 (4 or 5 moist) and chroma 
of 2 or 3. It is silt loam or silty clay loam that is 27 to 35 percent clay. 
The C horizon has color value of 6 or 7 (5 or 6 moist) and chroma of 2 or 
3. 


Canadian series 


The Canadian series consists of deep, well drained, 
moderately rapidly permeable soils on flood plains that 
are rarely flooded. These soils formed in loamy alluvial 
sediments. Slope ranges from 0 to 2 percent. 

Canadian soils are similar to the Canadian Variant and 
to Kaski soils and are near Hord and Zenda soils. The 
Canadian Variant has coarse sand and fine gravel layers 
at a depth of 20 to 40 inches. Kaski soils have a fine- 
loamy control section. Hord and Kaski soils have mollic 
epipedons more than 20 inches thick. In addition, Hord 
soils have a fine-silty subsoil. Zenda soils have a fine- 
loamy control section, are distinctly mottled, and have 
visible accumulations of lime directly beneath the A 
horizon. 

Typical pedon of Canadian fine sandy loam 3,150 feet 
south and 50 feet east of the northwest corner of sec. 12, 
T. 228, R. 17 W. 


Ap—0 to 5 inches; dark grayish brown (10YR 4/2) fine sandy loam, very 
dark grayish brown (10YR 3/2) moist; weak fine granular structure; 
slightly hard, very friable; many fibrous roots; slightly acid; gradual 
smooth boundary. 

A12—5 to 183 inches; brown (10YR 5/3) fine sandy loam, dark brown 
(10YR 3/3) moist; weak fine granular structure; slightly hard, very 
friable; many fibrous roots; neutral; gradual smooth boundary. 


B2—13 to 28 inches; brown (10YR 5/8) fine sandy loam, dark brown 
(10YR 4/3) moist; moderate fine and medium granular structure; 
slightly hard, friable; common fine roots; mildly alkaline; gradual 
smooth boundary. 

C—28 to 60 inches; pale brown (10YR 6/3) fine sandy loam, brown 
(10YR 5/8) moist; massive; soft, very friable; strong effervescence; 
few spots and threads of soft white accumulations of carbonates; 
moderate alkaline. 


The thickness of the solum ranges from 20 to 40 inches. The thickness 
of the mollic epipedon ranges from 10 to 20 inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2 
or 3. It is typically fine sandy loam, but in some pedons it is sandy loam 
or loam. Reaction ranges from medium acid to neutral. The B2 horizon 
has color value of 4 or 5 (8 or 4 moist) and chroma of 2 or 3. It is fine 
sandy loam. Reaction is slightly acid to mildly alkaline. The C horizon 
has color value 5 to 7 (8 to 6 moist) and chroma of 8 to 6. It is fine 
sandy loam or sandy loam. Thin layers of loamy fine sand or fine sand 
are below a depth of 40 inches. Reaction ranges from slightly acid to 
moderately alkaline. 


Canadian Variant 


The Canadian Variant consists of deep, somewhat ex- 
cessively drained, moderately rapidly permeable soils on 
flood plains that are rarely flooded. These soils formed in 
loamy alluvial sediments and the underlying sand and 
gravel. Slope ranges from 0 to 2 percent. 

The Canadian Variant is similar to other Canadian soils 
and to Kaski and Waldeck soils and is near Hord and 
Zenda soils. The other Canadian soils have no sand and 
fine gravel within a depth of 40 inches. Kaski soils have a 
fine-loamy subsoil. Hord and Kaski soils have mollic 
epipedons more than 20 inches thick. In addition, Hord 
soils have a fine-silty subsoil. Zenda soils have a fine- 
loamy control section, are distinctly mottled, and have 
visible accumulations of lime directly beneath the A 
horizon. 

Typical pedon of Canadian Variant sandy loam 250 feet 
east and 100 feet north of the center of sec. 11, T. 22 S., 
R. 17 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) sandy loam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular structure; 
slightly hard, very friable; many fine fibrous roots; slightly acid; 
gradual smooth boundary. 

A12—6 to 10 inches; dark grayish brown (10YR 4/2) sandy loam, very 
dark grayish brown (10YR 3/2) moist; weak medium granular struc- 
ture; slightly hard, very friable; common fine fibrous roots; slightly 
acid; gradual smooth boundary. 

B2—10 to 24 inches; brown (10YR 5/3) sandy loam, dark brown (10YR 
3/3) moist; moderate medium granular structure; hard, friable; com- 
mon fine roots; neutral; gradual smooth boundary. 

C1—24 to 36 inches; pale brown (10YR 6/3) medium and coarse sand, 
brown (10YR 4/3) moist; single grained; soft, very friable; few fine 
roots; neutral diffuse boundary. . 

C2—36 to 60 inches; pale brown (10YR 6/8) coarse sand and fine gravel, 
brown (10YR 5/3) moist; single grained; loose; 20 to 30 percent peb- 
bles more than 2 millimeters and less than 30 millimeters in diame- 
ter; mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness. The thickness of 
the mollic epipedon ranges from 10 to 20 inches. Layers of sand and fine 
gravel are at a depth of 20 to 40 inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2 
or 3. Reaction is slightly acid or medium acid. The B2 horizon has color 
value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3. It is sandy loam 
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averaging between 5 to 10 percent clay. Reaction is slightly acid to 
moderately alkaline. The C horizon has color value of 5 to 7 (4 to 6 
moist) and chroma of 8 to 6. It is sand or coarse sand and fine gravel. 


Carwile series 


The Carwile series consists of deep, somewhat poorly 
drained, slowly permeable soils on uplands. These soils 
formed in stratified loamy eolian sediments or loamy and 
clayey old alluvium. Slopes are slightly depressional and 
are 0 to 1 percent. 

Carwile soils are similar to Farnum and Tabler soils 
and are near Attica and Naron soils. Farnum and Tabler 
soils have a mollic epipedon more than 20 inches thick. 
Attica soils have a more sandy subsoil and Naron soils 
have a less clayey subsoil than Carwile soils. 

Typical pedon of Carwile fine sandy loam 1,300 feet 
south and 300 feet west of the northeast corner of sec. 21, 
T. 23 S., R. 17 W. 


Al—0 to 12 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; moderate medium 
granular structure; hard, friable; many fine roots; slightly acid; 
clear smooth boundary. 

B21t—12 to 18 inches; grayish brown (10YR 5/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; few fine distinct light yellowish 
brown (10YR 6/4) and many fine light gray (10YR 7/1) mottles; 
weak medium subangular blocky structure; hard, firm; many fine 
roots; neutral; clear smooth boundary. 

B22t—-18 to 30 inches; light brownish gray (2.5Y 6/2) heavy clay loam, 
grayish brown (2.5Y 5/2) moist; common fine distinct light yellowish 
brown (10YR 6/4) and yellowish brown (10YR 5/4) mottles; 
moderate medium subangular blocky structure; very hard, very 
firm; few fine roots; mildly alkaline; gradual smooth boundary. 

B38—30 to 40 inches; light gray (5Y 7/2) clay loam, olive gray (SY 5/2) 
moist; common medium distinct yellow and yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky structure; hard, firm; 
few fine roots; moderately alkaline; gradual smooth boundary. 

C—40 to 60 inches; light brownish gray (2.5Y 6/2) light clay loam, gray- 
ish brown (2.5Y 5/2) moist; few medium distinct yellow mottles; 
massive; hard, firm; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 60 inches. The depth to 
material that is slightly effervescent to strongly effervescent ranges 
from 24 to 40 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 2. 
It is typically fine sandy loam, but in some areas it is loam. Reaction is 
slightly acid or neutral. The B2t horizon has color value of 4 to 6 (3 to 5 
moist) and chroma of 2 or less. It ranges from clay loam to clay and 
averages between 35 to 50 percent clay. Reaction is neutral to 
moderately alkaline. The C horizon has color value of 5 to 7 (4 to 6 
moist) and chroma of 1 to 6. Texture ranges from clay loam to fine 
sandy loam. Reaction is moderately alkaline. 


Farnum series 


The Farnum series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in stratified loamy old alluvium that has sand or 
clay layers in places. Slope ranges from 0 to 3 percent. 

Farnum soils are similar to Lubbock and Naron soils 
and are near Attica, Carwile, Lubbock, and Tabler soils. 
Carwile, Lubbock, and Tabler soils have fine textured ar- 
gillic horizons. Attica soils have a more sandy subsoil than 
Farnum soils, and Naron soils have a mollic epipedon less 
than 20 inches thick. 


Typical pedon of Farnum loam, 0 to 1 percent slopes, 
2,340 feet north and 250 feet west of the southeast corner 
of sec. 16, T. 22 S., R. 15 W. 


Al—0 to 11 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; moderate medium granular structure; 
slightly hard, friable; many fine roots; slightly acid; gradual smooth 
boundary. 

B1—11 to 16 inches; dark grayish brown (10YR 4/2) light clay loam, 
very dark brown (10YR 2/2) moist; weak medium subangular blocky 
structure; hard, friable; many fine roots; neutral; clear smooth 
boundary. 

B2t—16 to 30 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate medium subangular 
blocky structure; hard, firm; many fine roots; moderately alkaline; 
gradual smooth boundary. 

B3—80 to 40 inches; brown (10YR 5/3) clay loam, dark brown (10YR 
3/3) moist; weak medium subangular blocky structure; hard, firm; 
few fine roots; few fine soft particles of calcareous material; 
moderately alkaline; gradual smooth boundary. 

C—40 to 60 inches; pale brown (10YR 6/8) clay.loam, dark brown (10YR 
4/8) moist; massive; hard, friable; few fine soft particles of calcare- 
ous material; moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 30 to 45 inches. The thickness of the mollic epipedon ranges from 
22 to 58 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 2. 
It is typically loam, but it ranges to fine sandy loam. Reaction is slightly 
acid to neutral. The B2t horizon has color value 4 to 6 (3 to 5 moist) and 
chroma of 2 or 3. It is clay loam and averages between 27 and 35 per- 
cent clay. Reaction ranges from neutral to moderately alkaline. The C 
horizon has color value 4 to 6 (3 to 5 moist) and chroma of 8 or 4. It is 
typically clay loam, but it is fine sandy loam, loam, and sandy clay loam 
in some areas. Reaction ranges from neutral to moderately alkaline. 


Harney series 


The Harney series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in calcareous silty loess. Slope ranges from 0 to 6 
percent. 

Harney soils are similar to Holdrege soils and are near 
Uly and Wakeen soils. Holdrege and Wakeen soils have a 
fine-silty control section. Uly and Wakeen soils lack argil- 
lic horizons. In addition, Wakeen soils are underlain by 
chalky limestone and shale at a depth of 20 to 40 inches. 

Typical pedon of Harney silt loam, 0 to 1 percent 
slopes, 1,845 feet east and 100 feet south of the northwest 
corner of sec. 36, T. 22 S., R. 18 W. 


A1—O to 9 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard, very friable; many fine roots; slightly acid; clear 
smooth boundary. 

A3—$9 to 12 inches; dark grayish brown (10YR 4/2) heavy silt loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine subangular 
blocky structure; hard, firm; many fine roots; neutral; clear smooth 
boundary. 

B21t—12 to 18 inches; grayish brown (10YR 5/2) heavy silty clay loam, 
dark grayish brown (10YR 4/2) moist; moderate medium subangular 
blocky structure; very hard, very firm; few fine roots; moderately 
alkaline; clear smooth boundary. 

B22t—18 to 28 inches; grayish brown (10YR 5/2) heavy silty clay loam, 
dark grayish brown (10YR 4/2) moist; strong medium subangular 
blocky structure; very hard, very firm; few fine roots; moderately 
alkaline. 
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B8ca—28 to 36 inches; brown (10YR 5/8) silty clay loam, brown (10YR 
4/3) moist; moderate medium subangular blocky structure; hard, 
firm; few fine roots; many soft accumulations of carbonates; strong 
effervescence; moderately alkaline; gradual smooth boundary. 

C—35 to 60 inches; pale brown (10YR 6/8) silt loam, brown (10YR 4/8) 
moist; massive; slightly hard, friable; common soft accumulations of 
carbonates; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 35 to 50 inches. The depth to 
free carbonates ranges from 15 to 35 inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2. 
It is dominantly silt loam, but it ranges to silty clay loam in some areas. 
Reaction is slightly acid or neutral. The B2t horizon has color value of 4 
or 5 (3 or 4 moist) and chroma of 2 or 8. It is silty clay loam or silty clay 
and averages between 35 and 42 percent clay. Reaction is neutral to 
moderately alkaline. The C horizon has color value of 6 or 7 (5 or 6 
moist) and chroma of 3 or 4. It is caleareous silty loess. 

Harney silty clay loam, 1 to 3 percent slopes, eroded, and the Harney 
soil in the Harney-Uly complex lack mollic epipedons and are shallower 
to free carbonates than is defined as the range for the Harney series, 
but these differences do not alter the use or behavior of the soils. 


Holdrege series 


The Holdrege series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in calcareous silty loess. Slope ranges from 1 to 3 
percent. 

Holdrege soils are similar to Harney and Uly soils and 
are near Roxbury soils. Harney soils have fine textured 
argillic horizons. Roxbury soils have a mollic epipedon 
thicker than 30 inches and are in drainageways. Uly soils 
lack argillic horizons, are steeper than Holdrege soils, and 
are below Holdrege soils. 

Typical pedon of Holdrege silt loam, 1 to 3 percent 
slopes, 1,320 feet east and 50 feet north of the southwest 
corner of sec. 30, T. 22 S., R. 17 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (LOYR 3/2) moist; weak fine granular structure; slightly 
hard, friable; many fine roots; slightly acid; clear smooth boundary. 

A12—6 to 10 inches; dark grayish brown (10YR 4/2) light silty clay 
loam, very dark grayish brown (10YR 3/2) moist; weak fine suban- 
gular blocky structure; slightly hard, friable; many fine roots; 
neutral; clear smooth boundary. 

B21t—10 to 13 inches; brown (10YR 5/8) silty clay loam, dark brown 
(10YR 3/3) moist; weak medium subangular blocky structure; hard, 
firm; few fine roots; neutral; gradual smooth boundary. 

B22t—13 to 20 inches; brown (10YR 5/3) silty clay loam, dark brown 
(10YR 3/8) moist; moderate medium subangular blocky structure; 
hard, firm; few fine roots; neutral; gradual smooth boundary. 

B38—20 to 30 inches; brown (10YR 5/3) light silty clay loam, brown 
(10YR 4/3) moist; weak medium subangular blocky structure; 
slightly hard, friable; few fine roots; slight effervesence; mildly al- 
kaline; gradual smooth boundary. 

C—30 to 60 inches; brown (10YR 5/3) light silty clay loam, brown (10YR 
4/3) moist; massive; slightly hard, friable; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 24 to 36 inches. The A horizon has color value of 3 to 5 (2 or 3 
moist) and chroma of 2. It is dominantly silt loam, but it ranges to silty 
clay loam in some areas. Reaction is slightly acid or neutral. The B2t 
horizon has color value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3. It 
is silty clay loam averaging between 28 and 35 percent clay. Reaction is 
neutral to moderately alkaline. The C horizon has color value of 5 to 7 (4 
i i. moist) and chroma of 3 or 4. It is mildly alkaline or moderately al- 

aline. 


Hord series 


The Hord series consists of deep, well drained, 
moderately permeable soils on terraces that are rarely 
flooded. These soils formed in calcareous silty alluvial 
sediments. Slope is 0 to 1 percent. 

Hord soils are similar to Bridgeport and Roxbury soils 
and are near Kaski and New Cambria soils. The mollic 
epipedon in Bridgeport soils is less than 20 inches thick, 
and the depth to free carbonates is less than 15 inches. 
Bridgeport soils are next to the stream at a lower level 
than Hord or Kaski soils. Kaski soils have a fine-loamy 
subsoil. New Cambria soils have a more clayey subsoil 
than Hord soils and are in low areas. The depth to free 
carbonates in Roxbury soils is less than 15 inches. Roxbu- 
ry soils are in drainageways. 

Typical pedon of Hord silt loam 1,200 feet north and 
360 feet west of the southeast corner of sec. 30, T. 23 S., 
R. 18 W. 


Ap—0 to 8 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; fine medium granular structure; 
slightly hard, friable; many fine roots; neutral; clear smooth bounda- 


ry. 

A12—8 to 12 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard, friable; many fine roots; neutral; gradual smooth 
boundary. 

B2—12 to 27 inches; dark grayish brown (10YR 4/2) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate medium 
granular structure; hard, firm; few fine roots; moderately alkaline; 
clear smooth boundary. 

B3—27 to 42 inches; brown (10YR 5/8) silty clay loam, dark brown 
(10YR 3/3) moist; weak medium granular structure; hard, firm; few 
fine roots; many fine concretions and soft accumulations of car- 
bonates; slight effervescence; moderately alkaline; gradual smooth 
boundary. 

C—42 to 60 inches; pale brown (10YR 6/3) silt loam, brown (10YR 5/3) 
moist; massive; slightly hard, friable; common fine accumulations of 
carbonates; slight effervesence; moderately alkaline. 


The thickness of the solum ranges from 32 to 55 inches. The depth to 
free carbonates ranges from 15 to 30 inches. The thickness of the mollic 
epipedon ranges from 20 to 42 inches. 

The A horizon has color value of 3 to 5 (2 or 8 moist) and chroma of 2. 
It is dominantly silt loam or light silty clay loam. Reaction is slightly 
acid or neutral. The B2 horizon has color value of 4 or 5 (3 or 4 moist) 
and chroma of 2 or 3. It is heavy silt loam or silty clay loam and 
averages between 25 and 85 percent clay. Reaction is neutral, mildly al- 
kaline, or moderately alkaline. The C horizon has color value of 6 or 7 (5 
or 6 moist) and chroma of 8 or 4. It is dominantly silt loam but is silty 
clay loam in some areas. Reaction is mildly alkaline or moderately al- 
kaline. 


Kaski series 


The Kaski series consists of deep, well drained, 
moderately permeable soils on flood plains that are rarely 
flooded. These soils formed in loamy alluvium. Slope 
ranges from 0 to 2 percent. 

Kaski soils are similar to Canadian soils and are near 
Hord, Waldeck, and Zenda soils. Hord soils have a fine- 
silty control section. Canadian and Waldeck soils have a 
eoarse-loamy control section. Zenda soils have a mollic 
epipedon less than 20 inches thick. Also, Waldeck and 
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Zenda soils have a water table at a depth of 2 to 6 feet 
and are below Canadian, Kaski, and Hord soils on the 
flood plain. 

Typical pedon of Kaski loam 810 feet east and 2,590 
feet south of the northwest corner of sec. 12, T. 23 S., R. 
18 W. 


Ap—0 to 10 inches; grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; moderate fine granular structure; slightly 
hard, very friable; many fine roots; slightly acid; gradual smooth 
boundary. 

A12—10 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine granular structure; 
slightly hard, very friable; many fine roots; slightly acid; gradual 
smooth boundary. 

AC—18 to 28 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard, friable; many fine roots; neutral; gradual smooth 
boundary. 

C—28 to 60 inches; very pale brown (10YR 7/3) fine sandy loam, brown 
(10YR 5/3) moist; massive; soft, very friable; few fine roots; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the thickness of the mollic epipedon 
range from 20 to 34 inches, The depth to free carbonates ranges from 16 
to 40 inches. 

The A horizon has color value 3 to 5 (2 or 3 moist) and chroma of 2. It 
is dominantly loam but is fine sandy loam in some small areas. Reaction 
is slightly acid or neutral. The AC horizon has color value 4 to 6 (3 or 4 
moist) and chroma of 2 or 3. It is loam and averages between 18 and 25 
percent clay. Reaction ranges from slightly acid to mildly alkaline. The 
C horizon has color value of 5 to 7 (4 to 6 moist) and chroma of 8 or 4. It 
is dominantly loam, fine sandy loam, or sandy loam, but clay loam, loamy 
sand, or sand is below a depth of 40 inches in some areas. Reaction is 
mildly alkaline or moderately alkaline. 


Lesho series 


The Lesho series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on flood plains 
that are occasionally flooded. These soils formed in 
stratified loamy over sandy sediments. Slope is 0 to 1 per- 
cent. 

Lesho soils are similar to Waldeck and Zenda soils and 
are near Platte soils. Waldeck soils have a coarse-loamy 
control section. Zenda soils have a fine-loamy control sec- 
tion and are not limited in depth by sandy sediments 
within 40 inches of the surface. They occupy terraces 
slightly above the flood plain. Platte soils have a sandy 
over coarse-sandy and fine-gravelly control section. They 
are in low areas in old channels and near the Arkansas 
River. 

Typical pedon of Lesho clay loam 1,180 feet east and 
100 feet south of the northwest corner of sec. 22, T. 22 S., 
R. 17 W. 


All—0 to 10 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate medium granular 
structure; hard, firm; many fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

A12—10 to 22 inches; grayish brown (10YR 5/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; few fine faint reddish yellow 
(7.5YR 6/6) mottles in lower part; moderate medium granular struc- 
ture; hard, firm; many fine roots; strong effervescence; moderately 
alkaline; clear smooth boundary. 


C—22 to 27 inches; light brownish gray (10YR 6/2) loam, dark grayish 
brown (10YR 4/2) moist; common fine distinct reddish yellow 
(75YR 6/6) mottles; moderate medium granular structure; hard, 
firm; few fine roots; violent effervescence; moderately alkaline; 
clear wavy boundary. 

IIC—27 to 60 inches; very pale brown (10YR 7/4) loamy sand, yellowish 
brown (10YR 5/4) moist; singe grained; loose; violent effervescence; 
moderately alkaline. 


The thickness of the solum and the thickness of the mollic epipedon 
range from 10 to 20 inches. The depth to sandy material ranges from 20 
to 40 inches. Free carbonates are commonly near the surface but are at 
a depth of 12 inches in some small areas. The depth to faint mottles 
ranges from 15 to 25 inches. 

The A horizon has color value of 8 to 5 (2 or 8 moist) and chroma of 2 
or 3. It is clay loam. Reaction is mildly alkaline or moderately alkaline. 
The C horizon has color value of 5 or 6 (4 or 5 moist) and chroma of 2 or 
3. It is clay loam and averages between 28 and 35 percent clay. The IIC 
horizon has color value 5 to 7 (4 to 6 moist) and chroma of 3 to 6. It is 
fine and medium sand or loamy sand. 


Lubbock series 


The Lubbock series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These soils 
formed in loamy and clayey old alluvium and loess. Slope 
is 0 to 1 percent. 

Lubbock soils are similar to Carwile, Farnum, Ness, 
and Tabler soils and are near Naron soils. Carwile soils 
have mottled argillic horizons and are in lower areas than 
Lubbock soils. Farnum and Naron soils have a fine-loamy 
subsoil. Also, Naron soils have a mollic epipedon less than 
20 inches thick and are in the higher areas above Lub- 
bock and Farnum soils. Tabler soils have a more clayey 
B2t horizon that has cracks extending from directly below 
the A horizon to a depth of 20 inches or more. These soils 
are in low areas near the clayey Ness soils that are in 
depressions. 

Typical pedon of Lubbock silt loam 200 feet west and 
900 feet north of the southeast corner of sec. 4, T. 23 S., 
R. 16 W. 


A1—0 to 11 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate medium granular structure; 
slightly hard, friable; many fine roots; neutral; clear smooth bounda- 


ry. 

B21t—11 to 22 inches; dark grayish brown (10YR 4/2) heavy silty clay 
loam, very dark grayish brown (10YR 3/2) moist; moderate medium 
blocky structure; very hard, very firm; many fine roots; neutral; 
clear smooth boundary. 

B22t—22 to 28 inches; grayish brown (10YR 5/2) heavy silty clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate medium 
blocky structure; very hard, very firm; few fine roots; moderately 
alkaline; gradual smooth boundary. 

B3ca—28 to 36 inches; grayish brown (10YR 5/2) silty clay loam, dark 
grayish brown (10YR 4/2) moist; moderate medium subangular 
blocky structure; hard, firm; few fine roots; many fine soft accumu- 
lations of carbonates and fine concretions; slight effervescence; 
moderately alkaline; gradual smooth boundary. 

C—36 to 60 inches; light gray (LOYR 7/2) light silty clay loam, grayish 
brown (10YR 5/2) moist; massive; slightly hard, friable; many fine 
masses of carbonates; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 36 to 45 inches, and the depth 
to free carbonates ranges from 18 to 28 inches. The thickness of the 
mollic epipedon ranges from 20 to 36 inches. 
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The A horizon has color value 3 to 5 (2 or 8 moist) and chroma of 2. It 
typically is silt loam but is loam in some areas. Reaction is neutral or 
mildly alkaline. The B2t horizon has color value 4 to 6 (3 or 4 moist) and 
chroma of 2. It is silty clay loam or silty clay and averages between 35 
and 45 pereent clay. Reaction is neutral to moderately alkaline. The C 
horizon has color value 5 to 7 (4 or 5 moist) and chroma of 2. It is light 
silty clay loam or clay loam. 


Naron series 


The Naron series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in loamy and sandy eolian deposits. Slope ranges 
from 0 to 3 percent. 

Naron soils are similar to Attica and Farnum soils and 
are near Carwile, Lubbock, and Tabler soils. Attica soils 
lack a mollic epipedon and are more sandy in the subsoil 
than Naron soils. They are in the higher areas with the 
Naron soils. Farnum, Lubbock, and Tabler soils have a 
mollic epipedon thicker than 20 inches. Also, Carwile, 
Lubbock, and Tabler soils have a fine textured argillic 
horizon. Farnum and Lubbock soils are in intermediate 
areas, whereas Tabler soils are in the lower areas. 

Typical pedon of Naron fine sandy loam 2,300 feet 
north and 750 feet west of the southeast corner of sec. 12, 
T. 23S. R.17 W. 


A1—0 to 11 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; moderate fine granular 
structure; hard, friable; many fine roots; slightly acid; gradual 
smooth boundary. 

B2t—11 to 33 inches; brown (10YR 5/3) sandy clay loam, dark brown 
(10YR 4/8) moist; moderate medium subangular blocky structure; 
very hard, firm; many fine roots; mildly alkaline; clear smooth boun- 
dary. 

B3—33 to 53 inches; brown (10YR 5/3) heavy fine sandy loam, dark 
brown (10YR 4/3) moist; weak coarse prismatic structure; hard, fri- 
able; few fine roots; mildly alkaline; gradual smooth boundary. 

C—53 to 60 inches; pale brown (10YR 6/3) fine sandy loam, dark brown 
(O0YR 4/3) moist; massive; hard, friable; slight effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 36 to 60 inches. The thickness 
of the mollic epipedon ranges from 10 to 20 inches. 

The A horizon has color value 4 or 5 (2 or 8 moist) and chroma of 2. It 
is dominantly fine sandy loam, but it is loam in some areas and in some 
small areas it contains as much as 6 inches of loamy fine sand. Reaction 
ranges from medium acid to neutral. The B2t horizon has color value 4 
or 5 (3 or 4 moist) and chroma of 2 or 3. It is sandy clay loam or heavy 
fine sandy loam and averages between 18 and 27 percent clay. Reaction 
ranges from slightly acid to mildly alkaline. The C horizon is fine sandy 
loam or loamy fine sand. Reaction ranges from slightly acid to 
moderately alkaline. Silty and clayey sediments are below a depth of 40 
inches in some areas. 


Ness series 


The Ness series consists of deep, poorly drained, very 
slowly permeable soils in shallow depressions that are 
frequently flooded. These soils formed in clayey eolian or 
alluvial sediments overlying more silty eolian sediments. 
Slopes are mainly concave and are less than 1 percent. 

Ness soils are near Lubbock, Harney, and Tabler soils. 
Lubbock, Harney, and Tabler soils are better drained 
than Ness soils and have argillic horizons. 


Typical pedon of Ness clay 2,340 feet east and 200 feet 
north of the southwest corner of sec. 31, T. 21 8S. R. 19 
W. 


All—0 to 12 inches; gray (10YR 5/1) clay, very dark gray (10YR 3/1) 
moist; massive in upper 6 inches and moderate fine blocky structure 
in lower 6 inches; very hard, very firm; few fine roots; neutral; 
gradual smooth boundary. 

A12—12 to 30 inches; gray (10YR 5/1) clay, very dark gray (10YR 3/1) 
moist; moderate medium blocky structure; very hard, very firm; 
few fine roots; few slickenside faces on larger peds; moderately al- 
kaline; clear smooth boundary. 

C—30 to 60 inches; pale brown (10YR 6/3) silty clay loam, brown (10YR 
4/3) moist; massive; hard, firm; common soft accumulations of car- 
bonates; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 24 to 48 inches, and the depth 
to free carbonates ranges from 24 to 40 inches. The A horizon has color 
value of 4 or 5 (2 or 3 moist) and chroma of 1. Texture is clay or silty 
clay averaging 50 percent or more clay. Reaction ranges from neutral to 
moderately alkaline. The C horizon is dominantly silty elay loam but is 
silt loam or loam in some areas. 


New Cambria series 


The New Cambria series consists of deep, moderately 
well drained, slowly permeable soils on terraces along the 
larger streams. Flooding is rare and very brief. These 
soils formed in calcareous silty alluvium. Slope is 0 to 1 
percent. 

New Cambria soils are similar to Harney and Roxbury 
soils and are near Bridgeport and Ness soils. Harney soils 
have argillic horizons and are on uplands. Roxbury and 
Bridgeport soils have a fine-silty control section. Also, 
Roxbury soils are in drainageways and are more 
frequently flooded than New Cambria soils. Ness soils 
have a clay A horizon and are in depressions. 

Typical pedon of New Cambria silty clay loam 50 feet 
north and 75 feet east of the southwest corner of NW1/4 
sec. 11, T. 22 S., R. 18 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) silty clay loam, very dark gray 
(10YR 3/1) moist; moderate medium granular structure; hard, firm; 
many fine roots; slight effervescence; moderately alkaline; gradual 
smooth boundary. 

A12—6 to 14 inches; gray (IOYR 5/1) silty clay loam, very dark gray 
(10YR 3/1) moist; moderate medium granular structure; hard, firm; 
many fine roots; slight effervescence; moderately alkaline; clear 
smooth boundary. 

B21—14 to 25 inches; gray (10YR 5/1) silty clay, very dark gray (10YR 
3/1) moist; moderate medium blocky structure; very hard, very 
firm; many fine roots; strong effervescence; moderately alkaline; 
gradual smooth boundary. 

B22—25 to 35 inches; grayish brown (10YR 5/2) silty clay, very dark 
grayish brown (10YR 3/2) moist; moderate medium blocky struc- 
ture; very hard, firm; few fine roots; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C1—85 to 48 inches; grayish brown (10YR 5/2) silty clay loam, dark 
grayish brown (10YR 4/2) moist; weak fine subangular blocky struc- 
ture; hard, firm; few fine roots; strong effervescence; moderately 
alkaline; gradual smooth boundary. 

C2—48 to 60 inches; grayish brown (10YR 5/2) silty clay loam, dark 
grayish brown (10YR 4/2) moist; massive; hard, firm; many small 
and medium soft lime accumulations; strong effervescence; 
moderately alkaline. 
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The thickness of the solum and the thickness of the mollic epipedon 
range from 24 to 40 inches. The depth to free carbonates ranges from 0 
to 15 inches. Reaction is commonly moderately alkaline, but in some 
small areas the soil is mildly alkaline to a depth of as much as 15 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. The B horizon has color value of 3 to 5 (2 or 3 moist) and chroma 
of 1 or 2. It is heavy silty clay loam or silty clay and averages between 
85 and 50 percent clay. The C horizon has color value of 4 to 6 (4 or 5 
moist) and chroma of 1 or 2. It is silty clay loam or silty clay. 


Nibson series 


The Nibson series consists of shallow, somewhat exces- 
sively drained, moderately permeable soils that are un- 
derlain by chalky shale and limestone. These soils are on 
uplands. Slope ranges from 5 to 15 percent. 

Nibson soils are similar to Uly and Wakeen soils and 
are near Harney soils. Uly soils are not underlain by chal- 
ky shale and soft limestone. Wakeen soils are 20 to 40 
inches deep over interbedded chalky shale and soft 
limestone. Harney soils have argillic horizons. 

Typical pedon of Nibson silt loam, in an area of 
Wakeen-Nibson silt loams, 5 to 15 percent slopes, 1,650 
feet north and 200 feet east of the southwest corner of 
sec. 32, T. 20 S., R. 19 W. 


Al—0 to 8 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 8/2) moist; moderate medium granular structure; 
slightly hard, friable; many fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 

B2—8 to 14 inches; pale brown (10YR 6/8) light silty clay loam, brown 
(10YR 5/3) moist; moderate medium granular structure; slightly 
hard, friable; many fine roots; common fine chalky shale fragments; 
violent effervescence; moderately alkaline; clear wavy boundary. 

C—14 to 19 inches; very pale brown (10YR 7/3) light silty clay loam, 
pale brown (10YR 6/3) moist; weak medium granular structure; 
slightly hard, friable; many fine roots; many fine and medium chal- 
ky shale fragments; violent effervescence; moderately alkaline; 
clear wavy boundary. 

Cr—19 to 60 inches; very pale brown (10YR 8/3) silty shale, very pale 
brown (10YR 7/3) moist; interbedded chalky shale and soft 
limestone; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 15 inches. The depth to 
chalky shale and soft limestone ranges from 10 to 20 inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 2. 
It is typically silt loam, but it is light silty clay loam in some small areas. 
The B2 horizon has color value of 5 to 7 (4 to 6 moist) and chroma of 2 
or 3. It is silt loam or silty clay loam and averages between 20 and 35 
percent clay. The C horizon has color value of 6 to 8 (5 to 7 moist) and 
chroma of 2 or 3. 


Platte series 


The Platte series consists of deep, somewhat poorly 
drained, moderately rapidly permeable soils on flood 
plains that are occasionally flooded. These soils formed in 
loamy and sandy alluvium underlain by sand and gravel. 
Slope is 0 to 1 percent. 

The Platte soils in Pawnee County are taxadjuncts to 
the Platte series because the sandy loam horizons below a 
depth of 10 inches are not thick enough for the soils to be 
considered Fluvaquents. This difference, however, does 
not alter the use or behavior of the soils. 


Platte soils are similar to Waldeck soils and are near 
Lesho soils. Lesho soils have a fine-loamy over sandy con- 
trol section. They are in old channels slightly above or at 
the same level as Platte soils. Waldeck soils have a 
coarse-loamy control section and are 20 to 40 inches deep 
over coarse material. Waldeck soils are on microridges 
and in old stream areas slightly above Platte and Lesho 
soils. 

Typical pedon of Platte fine sandy loam, in an area of 
Platte soils, 650 feet east and 2,540 feet north of the 
southwest corner of sec. 27, T. 23 S., R. 18 W. 


Al—0 to 8 inches; grayish brown (10YR 5/2) fine sandy loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; slightly hard, friable; many fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C18 to 16 inches; pale brown (10YR 6/8) loamy fine sand, brown 
(10YR 5/3) moist; common fine distinet strong brown (7.5YR 5/6) 
mottles; single grained; loose; few fine roots; violent effervescence; 
moderately alkaline; clear smooth boundary. 

IIC2—16 to 60 inches; very pale brown (10YR 7/3) very coarse to fine 
sand and gravel, brown (10YR 5/3) moist; single grained; loose; 
slight effervescence; moderately alkaline. 


The solum is 6 to 12 inches thick. The depth to coarse material ranges 
from 12 to 20 inches. Gray and brown mottles are at a depth of 6 to 15 
inches. Reaction is mildly alkaline or moderately alkaline. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 1 
or 2. It is typically fine sandy loam, loam, or clay loam, but it is loamy 
fine sand in some areas. The C horizon has color value of 5 to 7 (4 to 6 
moist) and chroma of 2 or 8. It is sandy loam or loamy fine sand. The 
IIC horizon is sand, coarse sand, and fine gravel. 


Pratt series 


The Pratt series consists of deep, well drained, rapidly 
permeable soils on uplands, These soils formed in sandy 
eolian sediments. Slope ranges from 1 to 15 percent. 

Pratt soils are similar to Attica and Tivoli soils and are 
near Carwile and Naron soils. Attica soils have coarse- 
loamy argillic horizons, and Naron soils have fine-loamy 
argillic horizons. Attica and Naron soils occupy inter- 
mediate areas. Carwile soils have more clayey argillic 
horizons than Pratt soils and are in low areas. Tivoli soils 
lack argillie horizons and occupy the higher areas. 

Typical pedon of Pratt loamy fine sand, undulating, 
3,051 feet east and 330 feet south of the northwest corner 
of see. 19, T. 28 S., R. 17 W. 


A1—O to 11 inches; grayish brown (10YR 5/2) loamy fine sand, dark 
grayish brown (10YR 4/2) moist; weak medium granular structure; 
soft, very friable; many fine roots; medium acid; clear smooth boun- 
dary. 

B2t—11 to 32 inches; brown (10YR 5/3) heavy loamy fine sand, dark 
brown (10YR 4/3) moist; moderate medium granular structure; 
slightly hard, very friable; few fine roots; few thin horizontal bands 
of clay-coated sand; slightly acid; gradual smooth boundary. 

C—32 to 60 inches; brown (10YR 5/3) loamy fine sand, dark brown 
(10YR 4/8) moist; single grained; loose; few fine roots; slightly acid. 


The thickness of the solum ranges from 25 to 40 inches. The A horizon 
has color value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3. It is typi- 
cally loamy fine sand, but it contains as much as 6 inches of fine sand in 
some areas. Reaction ranges from medium acid to neutral. The B2t 
horizon has color value of 5 or 6 (4 or 5 moist) and chroma of 2 to 4. It is 
heavy loamy fine sand or loamy fine sand. It averages between 10 and 
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15 percent clay and is about 3 to 5 percent more clay than the A 
horizon. Reaction ranges from medium acid to neutral. The C horizon 


has the same color range as the B2t horizon. It is loamy fine sand or 
fine sand and is slightly acid to neutral. 


Roxbury series 


The Roxbury series consists of deep, well drained, 
moderately permeable soils on flood plains. Flooding is 
common and very brief. These soils formed in calcareous 
loamy alluvium. Slope ranges from 0 to 2 percent. 

Roxbury soils are similar to Bridgeport and Hord soils 
and are near New Cambria soils. Bridgeport soils have 
mollic epipedons less than 20 inches thick. Hord soils 
regularly decrease in content of organic matter with in- 
creasing depth. They lack free carbonates within a depth 
of 15 inches. In addition, Bridgeport and Hord soils are at 
slightly higher levels than Roxbury soils and are less 
frequently flooded. New Cambria soils have a fine tex- 
tured control section and are in slight depressions. 

Typical pedon of Roxbury silt loam, frequently flooded, 
610 feet south and 246 feet east of the northwest corner 
of sec. 31, T. 20 S., R. 18 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; fine medium granular structure; 
slightly hard, friable; many fine roots; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

A12—6 to 14 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; fine medium granular structure; 
slightly hard, friable; many fine roots; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

B2—14 to 34 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium granular struc- 
ture; hard, friable; threads of lime; strong effervescence; moderate- 
ly alkaline; gradual smooth boundary. 

C—34 to 60 inches; brown (10YR 5/3) silt loam, dark brown (10YR 4/3) 
moist; massive; hard, friable; films and threads of lime; strong ef- 
fervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 45 inches, and the depth 
to free carbonates is 0 to 15 inches. Reaction is mildly alkaline or 
moderately alkaline throughout. 

The A horizon has color value 3 to 5 (2 or 8 moist) and chroma of 2. It 
is typically silt loam but is silty clay loam or loam in some areas. The B2 
horizon is similar in color to the A horizon, but in some pedons it has 
chroma of 3. This horizon is silt loam or silty clay loam and averages 
between 18 and 34 percent clay. The C horizon has color value 5 to 7 (4 
or 5 moist) and chroma of 2 or 3. It is silt loam, silty clay loam, or loam. 
Sandy or clayey material is below a depth of 40 inches in some small 
areas. 


Tabler series 


The Tabler series consists of deep, moderately well 
drained, very slowly permeable soils on uplands. These 
soils formed in calcareous loamy or clayey old alluvium. 
Slope is 0 to 1 percent. 

Tabler soils are similar to Carwile, Lubbock, and Ness 
soils and are near Farnum soils. Carwile soils have 
distinctly mottled argillic horizons and are in slight 
depressions. Lubbock soils have a slightly less clayey B2t 
horizon than Tabler soils and have no wide cracks directly 
below the A horizon. They are at about the same level as 


Tabler soils. Ness soils lack argillic horizons and are in 
depressions. Farnum soils have a fine-loamy control sec- 
tion and are in higher areas. 

Typical pedon of Tabler clay loam 2,640 feet east and 
75 feet north of the southwest corner of sec. 29, T. 23 S., 
R. 17 W. 


A1—0 to 8 inches; grayish brown (10YR 5/2) clay loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate medium granular structure; 
hard, friable; many fine roots; neutral; clear smooth boundary. 

B21t—8 to 17 inches; dark gray (10YR 4/1) clay, very dark gray (10YR 
3/1) moist; moderate fine blocky structure; very hard, very firm; 
few fine roots; moderately alkaline; gradual smooth boundary. 

B22t—17 to 30 inches; gray (LOYR 5/1) clay, very dark gray (10YR 3/1) 
moist; moderate medium blocky structure; very hard, very firm; 
few fine roots; moderately alkaline; gradual smooth boundary. 

B3—80 to 46 inches; light gray (1OYR 6/1) clay, gray (10YR 5/1) moist; 
weak medium subangular blocky structure; hard, firm; few fine 
roots; strong effervescence; moderately alkaline; gradual smooth 
boundary. 

C—46 to 60 inches; light gray (10YR 7/1) clay loam, light brownish gray 
(10OYR 6/2) moist; massive; hard, firm; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 40 to 55 inches. The depth to 
free carbonates ranges from 22 to 36 inches. 

The A horizon has color value 3 to 5 (2 or 3 moist) and chroma of 1 or 
2. It is dominantly clay loam but is loam in some areas. Reaction ranges 
from slightly acid to mildly alkaline. The B2t horizon has value 4 to 6 @ 
to 5 moist) and chroma of 1 or 2. It is dominantly clay or silty clay 
averaging between 45 and 55 percent clay. Reaction ranges from neutral 
to moderately alkaline. The C horizon is dominantly light gray, grayish 
brown, brown, or pale brown, calcareous loamy or clayey material. 


Tivoli series 


The Tivoli series consists of deep, excessively drained, 
rapidly permeable soils on uplands. These soils formed in 
sandy eolian sediments. Slope ranges from 5 to 20 per- 
cent. 

Tivoli soils are similar to Pratt soils and are near Car- 
wile and Pratt soils. Carwile soils have a fine textured 
subsoil and are in depressions. Pratt soils have argillic 
horizons, are rolling or undulating, and are in slightly 
lower areas. 

Typical pedon of Tivoli fine sand, billy, 2,475 feet east 
and 225 feet south of the northwest corner of sec. 35, T. 
22 S., R.17 W. 


Al—0 to 6 inches; brown (10YR 5/3) fine sand, dark brown (10YR 4/3) 
moist; single grained; loose; common fine roots; slightly acid; 
gradual smooth boundary. 

C—6 to 60 inches; light yellowish brown (10YR 6/4) fine sand, yellowish 
brown (lOYR 5/4) moist; single grained; loose; few fine roots; 
slightly acid. 


The A horizon has color value of 5 or 6 (4 or 5 moist) and chroma of 2 
to 4. It is fine sand or loamy fine sand. Reaction ranges from slightly 
acid to mildly alkaline. The C horizon has color value of 5 to 7 (4'to 6 
moist) and chroma of 2 to 6. Reaction ranges from slightly acid to mildly 
alkaline. 


Uly series 


The Uly series consists of deep, well drained, moderate- 
ly permeable soils on uplands. These soils formed in thick 
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deposits of calcareous loess. Slope ranges from 1 to 6 per- 
cent. 

Uly soils are similar to Holdrege and Wakeen soils and 
are near Harney soils. Harney and Holdrege soils have 
argillic horizons and are on the upper side slopes and in 
convex areas. Wakeen soils have chalky limestone and 
shale at a depth of 20 to 40 inches and occupy the lower 
side slopes. 

Typical pedon of Uly silt loam, 1 to 3 percent slopes, 
1,640 feet west and 200 feet south of the northeast corner 
of sec. 7, T. 22 S., R. 20 W. 


A1—0 to 10 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate medium granular structure; 
slightly hard, friable; many fine roots; mildly alkaline; gradual 
smooth boundary. 

B2—10 to 18 inches; brown (10YR 5/8) silt loam, dark brown (10YR 4/3) 
moist; weak medium subangular blocky structure; hard, friable; 
many fine roots; strong effervescence; moderately alkaline; gradual 
smooth boundary. 

C1—18 to 30 inches; pinkish gray (7.5YR 7/3) silt loam, brown (7.5YR 
5/3) moist; weak medium granular structure; slightly hard, friable; 
few fine roots; many soft white accumulations of carbonates; violent 
effervescence; moderately alkaline; gradual smooth boundary. 

C2—30 to 60 inches; pinkish gray (7.5YR 7/8) silt loam, brown (7.5YR 
5/3) moist; massive; soft, very friable; many soft white accumula- 
tions of carbonates; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 12 to 30 inches. The thickness 
of the mollic epipedon and the depth to free carbonates range from 8 to 
18 inches. 

The A horizon has color value of 4 or 5 (2 or 8 moist) and chroma of 2. 
It is neutral or mildly alkaline. The B2 horizon has color value of 4 to 6 
(3 or 4 moist) and chroma of 2 or 3. It is dominantly silt loam but is silty 
clay loam in some areas. Reaction is mildly alkaline to moderately al- 
kaline. The C horizon has color value of 6 to 8 (5 or 6 moist) and chroma 
of 2 or 3. 

Uly silt loam, 3 to 6 percent slopes, eroded, and the Uly soil in the 
Harney-Uly complex are taxadjuncts to the Uly series because they lack 
mollie epipedons and are shallower over free carbonates than is defined 
as the range for the series. These differences, however, do not alter the 
use or behavior of the soils. 


Wakeen series 


The Wakeen series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in silty material weathered from chalky 
limestone and shale. Slope ranges from 1 to 15 percent. 

Wakeen soils are similar to Nibson and Uly soils and 
are near Harney and Holdrege soils. Nibson soils are un- 
derlain by bedrock at a depth of 10 to 20 inches and are 
on the steeper, lower side slopes. Uly soils have no 
bedrock within a depth of 40 inches and are on side slopes 
above Wakeen and Nibson soils. Harney and Holdrege 
soils have argillic horizons and are on the higher convex 
slopes. 

Typical pedon of Wakeen silt loam, in an area of 
Wakeen-Nibson silt loams, 5 to 15 percent slopes, 2,460 
feet east and 50 feet north of the southwest corner of sec. 
30, T. 20 S., R. 19 W. 


A1—0 to 10 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine granular structure; 
slightly hard, friable; many fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 


B2—10 to 20 inches; grayish brown (10YR 5/2) silty clay loam, dark 
grayish brown (10YR 4/2) moist; moderate fine subangular blocky 
structure; hard, friable; many fine roots; common fine fragments of 
limestone; violent effervescence; moderately alkaline; gradual 
smooth boundary. 

B3—20 to 36 inches; pale brown (10YR 6/8) silty clay loam, brown 
(10YR 5/8) moist; weak fine granular structure; hard, friable; few 
fine roots; many soft white lumps of chalky limestone; violent effer- 
vescence; moderately alkaline; gradual wavy boundary. 

Cr—36 to 60 inches; very pale brown (10YR 8/3) soft chalky silty shale 
and limestone; becomes more firm with increasing depth. 


The thickness of the solum and the depth to chalky limestone and 
shale range from 20 to 40 inches. The thickness of the mollic epipedon 
ranges from 7 to 14 inches. Free carbonates and soft chalk fragments 
are throughout the solum, and reaction is mildly alkaline or moderately 
alkaline. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 2. 
It is dominantly silt loam but is silty clay loam in some areas. The B2 
horizon has color value of 5 to 7 (3 to 5 moist) and chroma of 2 or 3. It is 
dominantly silty clay loam but is silt loam in some areas: The C horizon 
has color value of 6 to 8 (5 to 7 moist) and chroma of 2 or 3. 


Waldeck series 


The Waldeck series consists of deep, somewhat poorly 
drained, moderately rapidly permeable soils on flood 
plains. Flooding is occasional and brief. These soils 
formed in loamy alluvium over sandy alluvium. Slope is 0 
to 1 percent. 

Waldeck soils are similar to Lesho and Platte soils and 
are near Platte and Zenda soils. Lesho soils have a fine- 
loamy over sandy control section. Platte soils have a 
sandy over coarse sandy and fine gravelly control section. 
Waldeck, Lesho, and Platte soils are in low areas of old 
channels along the Arkansas River. Zenda soils have a 
fine-loamy control section and are not limited in depth by 
sandy sediments within 40 inches of the surface. They oc- 
cupy terraces slightly above the flood plain. 

Typical pedon of Waldeck fine sandy loam 2,310 feet 
west and 270 feet south of the northeast corner of sec. 22, 
T. 23 S8., R. 18 W. 


Ap—O to 6 inches; dark grayish brown (10YR 4/2) fine sandy loam, very 
dark grayish brown (10YR 3/2) moist; weak fine granular structure; 
slightly hard, very friable; many fine roots; neutral; gradual smooth 
boundary. 

Al2—6 to 12 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak fine granular 
structure; slightly hard, very friable; many fine roots; slight effer- 
vescence; mildly alkaline; gradual smooth boundary. 

AC—12 to 20 inches; grayish brown (10YR 5/2) fine sandy loam, dark 
grayish brown (10YR 4/2) moist; few fine faint brown (7.5YR 5/8) 
mottles; weak medium granular structure; slightly hard, very fria- 
ble; common fine roots; violent effervescence; moderately alkaline; 
gradual smooth boundary. 

C1—20 to 40 inches; light brownish gray (10YR 6/2) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; common fine distinct brown 
(7.5YR 5/4) mottles; massive; few fine roots; violent effervescence; 
moderately alkaline; diffuse boundary. 

C2—40 to 60 inches; very pale brown (10YR 7/3) fine sand, brown 
(lOYR 5/3) moist; single grained; loose; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 18 to 30 inches. The thickness 
of the mollic epipedon ranges from 10 to 16 inches. The depth to free 
carbonates ranges from 0 to 12 inches. Reaction is dominantly mildly al- 
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kaline or moderately alkaline throughout, but the plow layer is neutral 
in many areas. Depth to mottles ranges from 12 to 30 inches. 

The A horizon has color value 4 or 5 (2 or 3 moist) and chroma of 2 or 
3. It is dominantly fine sandy loam but is loamy fine sand or loam in 
some areas. The AC horizon has color value 5 or 6 (4 or 5 moist) and 
chroma of 2 or 3. It is fine sandy loam averaging between 15 and 20 per- 
cent clay. The C horizon has the same color range as the AC horizon. It 
is dominantly fine sandy loam, sandy loam, or fine sand, but coarse sand 


and fine gravel or thin strata of clay loam are common below a depth of 
40 inches. 


Zenda series 


The Zenda series consists of deep, somewhat poorly 
drained, moderately permeable soils on low terraces. 
Flooding is occasional and very brief. These soils formed 
in loamy alluvial sediments underlain by sandy material. 
Slope is 0 to 1 percent. 

Zenda soils are similar to Hord and Lesho soils and are 
near Kaski and Waldeck soils. Hord soils have a fine-silty 
control section. Also, Hord and Kaski soils have mollic 
epipedons more than 20 inches thick. They are on the 
higher terraces. Lesho soils have sandy material at a 
depth of 20 to 40 inches. They are on flood plains. Wal- 
deck soils have a coarse-loamy control section and are at 
the same level on the flood plains as Zenda soils. 

Typical pedon of Zenda loam 1,485 feet north and 300 


feet east of the southwest corner of sec. 12, T. 22 S., R. 17 
WwW. 


Ap—O to 6 inches; dark grayish brown (10YR 4/2) loam, very dark gray- 
ish brown (10YR 3/2) moist; fine medium granular structure; 
slightly hard, very friable; many fine roots; neutral; clear smooth 
boundary. 

Al2—6 to 12 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; fine medium granular structure; 
slightly hard, friable; many fine roots; neutral; clear smooth bounda- 
ry. 

AC—12 to 20 inches; mixed grayish brown (10YR 5/2) and dark grayish 
brown (10YR 4/2) loam, dark grayish brown (10YR 4/2) and very 
dark grayish brown (10YR 3/2) moist; moderate medium granular 
structure; hard, friable; many fine roots; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C1—20 to 37 inches; pale brown (10YR 6/8) clay loam, brown (10YR 5/3) 
moist; few fine faint yellowish brown (10YR 5/6) mottles; moderate 
medium granular structure; hard, friable; few fine roots; strong ef- 
fervescence; moderately alkaline; diffuse boundary. 

C2—37 to 60 inches; pale brown (10YR 6/3) clay loam, brown (L0YR 5/3) 
moist; common medium distinct reddish yellow (7.5YR 6/6) and light 
gray (N 6/0) mottles; moderate medium granular structure; hard, 


firm; many fine masses of lime; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the thickness of the mollic epipedon 
range from 10 to 20 inches. The depth to free carbonates ranges from 8 
to 15 inches. The depth to sandy material ranges from 40 to 72 inches. 

The A horizon has color value 3 to 5 (2 or 3 moist) and chroma of 2 or 
3. It is dominantly loam but is silt loam or clay loam in some areas. 
Reaction is neutral to moderately alkaline. The AC horizon has the same 
color as the A horizon. It is dominantly loam but is clay loam in some 
areas. The C horizon has color value 5 to 7 (4 to 6 moist) and chroma of 


2 to 4. It is dominantly clay loam or loam but is sandy loam, loamy sand, 
or fine sand in some areas. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to “Soil taxonomy” (6). 

The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that ean be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquoll (Agu, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Argiaquolls (Argi, meaning argillic 
horizons, plus Aquoll, the suborder of Mollisols that have 
an aquic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
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perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine, mixed, thermic Typic Ar- 
giaquolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Formation of the soils 


This section describes the factors of soil formation, re- 
lates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 

Soil forms through the action of soil-forming processes 
on material deposited or altered by geologic forces. The 
characteristics of the soil are determined by (1) the physi- 
cal and mineralogical composition of the parent material; 
(2) the climate under which the soil material formed and 
existed since accumulation; (3) the plant and animal life 
on and in the soil; (4) the relief, or lay of the land; and (5) 
the length of time the processes of soil formation have 
acted on the soil material. 

Climate and plant and animal life, mainly plant life, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it into a natural body of soil hav- 
ing genetically related horizons. The soil layers thus 
formed are called the soil profile. The effects of climate 
and plants and animals on the formation of horizons in 
the soils are conditioned by relief. The parent material 
also affects the kind of soil profile that forms and in 
places may be the dominant factor. Finally, time is 
needed for changing the parent material into a soil 
profile. Usually, a long time is required for the formation 
of distinct horizons. 


Parent material 


Parent material is the weathered rocks or partly 
weathered material from which soils form. Rocks are 
weathered through the processes of freezing and thawing 
and abrasion and soil blowing, through the action of water 
and glaciers, and through chemical processes. 

Unconsolidated deposits of silt, sand, and gravel cover 
most of Pawnee County. Quaternary material, much of 
which is sandy, covers the area south of the Arkansas 
River. Recent alluvium is the parent material for all soils 
formed on flood plains and stream terraces along the 
major streams in the county. 


Climate 


Climate influences both the physical and chemical 
weathering and the biological forces at work in the parent 
material. The downward movement of water is the major 
factor transforming the parent material into a soil that 
has distinct horizons. The amount of water that percolates 
through the soil depends on the temperature, the type 
and intensity of precipitation, and the humidity and on 
the nature of the soil material and the relief. Soil-forming 
processes are most active when the soil is warm and 
moist. In Pawnee County these processes are most active 
in spring and summer. Soil structure is modified by freez- 
ing and thawing and by wetting and drying. These 
processes tend to form aggregates in soils. Alternate 
wetting and drying are active in the subhumid climate of 
the county. 

The average annual rainfall is about 22.49 inches in 
Pawnee County (3). Wind velocity, which is high, in- 
fluences soil formation by sorting and moving soil materi- 
al. The prevailing wind direction is from south to north. 

Climate is important in causing differences among soils 
throughout a wide region, but it causes only negligible 
differences in the soils of Pawnee County. 


Plants and animals 


Plants and animals in and on the soil have an important 
effect on soil formation. Plant and animal remains furnish 
organic matter to the soil. Plants and animals, including 
bacteria and other microscopic animals, transform and 
decompose organic matter, mix the soil, use and release 
nutrients, and help to weather rocks. Many kinds of 
plants and animals grow and die in the soil and thus in- 
fluence the physical, chemical, and biological charac- 
teristics of the soil. Plants and animals make the soil 
more permeable to water, promote leaching, and improve 
soil structure. Burrowing animals, insects, and 
earthworms mix and move large quantities of soil materi- 
al and in many places bring fresh minerals into the sur- 
face horizons. 

The soils of Pawnee County formed chiefly under 
prairie grasses. Grasses add a large amount of organic 
matter to the soil. Thus, over a period of time, the 
grasses help to darken the surface layer and subsoil, im- 
prove soil structure, and form a distinct soil profile. 


Relief 


Relief influences soil formation through its effect on 
drainage, runoff, erosion, and soil temperature. Through 
its effect on soil moisture and soil temperature, relief also 
affects the kinds of plants and animals that live on and in 
the soil. In the more sloping areas where runoff is rapid, 
the soil material is likely to be washed away before 
distinct horizons can form. In nearly level and depres- 
sional areas where erosion is slight, the soil receives extra 
water as runoff, is deep, and has distinct horizons. 
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Pawnee County has five main kinds of relief—flat, 
nearly level to sloping, undulating, rolling, and hilly. Most 
of the county north of the Arkansas River is nearly level 
to sloping. Small areas along the major streams and on 
upland ridges and divides are nearly level. In the valley 
of the Arkansas River and the nearby old meandering 
channels, the microrelief is characteristic of flood plains. 
The only distinctly hilly area that is less than 2 miles 
wide is near the Arkansas River. It extends southwest 
from Larned to the county line. A large area south of the 
Arkansas River is rolling. It averages about 4 to 5 miles 
wide and parallels the river. A flat area where drainage is 
sluggish and indefinite is in the central part of the 
southeastern third of the county, along Pickle Creek and 
Hubbard Creek. It averages about 3 to 4 miles wide and 
15 miles long and extends from Ray to the county line. 
The nearly level and gently sloping area in the southeast 
corner makes up about one-ninth of the county. 

Many soils have more than one kind of relief, but some 
have only one kind. For example, Tivoli fine sand is 
only on hilly dune land. Pratt loamy fine sand, on the 
other hand, is both undulating and rolling. 


Time 


Time is needed for soils to form from parent material. 
Some soils form rapidly, and others form slowly. The 
amount of time needed depends largely on the other fac- 
tors of soil formation. As water moves downward through 
the soil, soluble matter and fine particles are leached 
from the surface layer and deposited in the subsoil. The 
amount of time needed for this leaching to occur depends 
chiefly on how long the soil material has been in place, 
the texture of the soil material, the amount of water that 
penetrates the soil and is able to move through the soil, 
and the extent to which chemical, physical, and biological 
activity assists in the process. 

Some of the soils in the county, such as Tivoli soils, lack 
horizon development because the soil material is highly 
resistant to weathering. Others, such as Waldeck soils, 
formed in recent alluvium but have had little time to 
form distinct genetic horizons. Naron soils formed in 
loamy and sandy eolian deposits. They have been exposed 
to soil-forming processes for thousands of years and have 
distinct horizons. They are considered mature soils. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 
Very low ... 


Moderate... dirinelade’ 
MA oa cecass ta tee basal le et sadacncs glutesaa ce ceenssaeessis 


Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bench terrace. A raised, level or nearly level strip of earth constructed 
on or nearly on a contour, supported by a barrier of rocks or similar 
material, and designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. A blowout has a flat or irregu- 
lar floor formed by a resistant layer or by an accumulation of peb- 
bles or cobbles. In some blowouts the water table is exposed. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Caliche. A more or less cemented deposit of calcium carbonate in soils 
of warm-temperate, subhumid to arid areas. Caliche occurs as soft, 
thin layers in the soil or as hard, thick beds just beneath the solum, 
or it is exposed at the surface by erosion. 

Cation. An ion carrying a positive charge of electricity. The common 
soil cations are calcium, potassium, magnesium, sodium, and 
hydrogen. 

Cation-exchange capacity. The total amount of exchangeable cations 
that can be held by the soil, expressed in terms of milliequivalents 
per 100 grams of soil at neutrality (pH 7.0) or at some other stated 
pH value..The term, as applied to soils, is synonymous with base- 
exchange capacity, but is more precise in meaning. 

Chalk. Very soft, white or light gray limestone. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 
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Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
ean be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 


Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Eolian soil material. Earthy parent material accumulated through wind 
action; commonly refers to sandy material in dunes or to loess in 
blankets on the surface. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Fallow. Cropland left idle in order to restore productivity through accu- 
mulation of moisture. Summer fallow is common in regions of 
limited rainfall where cereal grains are grown. The soil is tilled for 
at least one growing season for weed control and decomposition of 
plant residue. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Ground water (geology). Water filling all the unblocked pores of under- 
lying material below the water table, which is the upper limit of 
saturation. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 
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Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon, 
most of which was originally part of a B horizon. 

A2 horizon:—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (8) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border.— Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 

Basin.— Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrugation.— Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.—Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding.— Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 

Limestone. Rock that dominantly consists of calcium carbonate. The 
many kinds of limestone are determined by the impurities, the 
varieties in texture, and the hardness. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
{about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about 
0.6 inch). 


Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Peres slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the basis of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences are 
too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike cavities in 
the soil. 

Poorly graded. Refers to soil material consisting mainly of particles of 
nearly the same size. Because there is little difference in size of the 
particles, density can be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH 


Extremely aid .0...u.....cccsscsssscssssseesesecseeeeceeeeses 
Very strongly acid... 
Strongly acid... 
Medium acid . 
Slightly acid 


Mildly alkaline ... 
Moderately alkaline... 
Strongly alkaline ...... . 
Very strongly alkaline...............esseee 9.1 and higher 


Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. 

Saline soil. A soil containing soluble salts in an amount that impairs 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 
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Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); mediwm sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 


cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Underlying material. Layers below the subsoil; roughly, the C horizon 
and below. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth’s surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 

Well graded. Refers to a soil or soil material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor- 
mally can be easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 
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Figure 2.—Typical pattern of soils in the Harney-Wakeen map unit. 


PAWNEE COUNTY, KANSAS 


Figure 4.—Typical pattern of soils in the Waldeck-Kaski-Zenda map unit. 
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Figure 6.—Typical pattern of soils in the Attica-Pratt-Carwile map unit. 


PAWNEE COUNTY, KANSAS 


Figure 7.—Typical pattern of soils in the Farnum-Lubbock map unit. 
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Figure 8.—Typical pattern of soils in the Naron-Carwile map unit. 
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Figure 9.—Irrigating corn on Carwile fine sandy loam. Large quantities of irrigation water help in producing more 
than 100 bushels per acre. 


Figure 10.—Application of dry fertilizer prior to seeding wheat on Farnum loam, 0 to 1 percent slopes. 


PAWNEE COUNTY, KANSAS 


Figure 11.—Cattle grazing native grass on Tivoli fine sand, hilly. 
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TABLE 1.*=TEMPERATURE AND PRECIPITATION DATA 
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TRecorded in the period 1941-70 at Larned, Kansas. 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Last freezing 
temperature 
in spring: 


j year in 10 
later than-- 


2 years in 10 
later than-= 


5 years in 10 
later than-= 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-~- 


~2yo Ff 289 F_ | 32° F 
Lor lower {or lower {or lower 


’ ' 
t t 
H H 
' 1 
: 4 
' ' 
\ if 
7 5 
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April 14 | April 25 | May 10 
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April 9 H April 20 { May 5 
| | 
March 31 April 10 i April 25 
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{ t 
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October 22 | October 17 | October 6 
' 
| | 
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November 5 | October 31 | October 20 
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lRecorded in the period 1931-60 at Larned, Kansas. 


TABLE 3.--GROWING SEASON LENGTH 


Daily minimum temperature 
during growing season! 


Probability Higher | Higher | Higher 
than : than 4 than 
OOF H 28° Ft 32° F 
| Days i Days i Days 
, ' 
t t t 
9 years in 10 } 204 H 188 166 
' 
t t t 
8 years in 10 210 H 194 173 
f t t 
5 years in 10 223 I 206 184 
t t t 
2 years in 10 235 | 217 196 
' 
t t 
1 year in 10 | 242 223 201 
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TRecorded in the period 1931-60 at Larned, 


Kansas. 
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TABLE 4Y.eeACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Acres {Percent 
a 

At [Attica sandy Loam, 1 to 4 percent SLOPES ammmmnrennn nme enemen oo oA a ane] 29,000 } 6.0 
Br [Bridgeport Silt Loamennnm enn nm meen cn ne nn nn a H 17,915 | 3.7 
Ca iCanadian fine sandy lodmen-s----m— ro on en maa ace na nee cece ne ana ono on om nn na nn ooo ne nr nn nn ot | 2,340 | 0.5 
Cv [Canadian Variant sandy lodama---—u—== na no ot no Oe 0 lho nn on pace ne nn nna an ne nn nove | 1,350 | 0.3 
Cw [Carwile fine Sandy LOAMmmmmmnmancnen oa oa nn saree ce care ne mon ee a nn ee re re ne re ne ne ne ne on on nw ne me ne ae ne H 13,600 | 2.8 
a [Farnum loam, 0 to 1 percent slopesq----------------- coo ne name ot nn oa nm nn oa nna om on nn sono ra na noce canon mee | 12,200 | 2.5 
Fr {Farnum loam, 1 to 3 percent slopes----+-- ose an a neem enna mene oe to ne eee cn en en nce nt ent ne ne ne rene ee omnnen | 4,210 | 0.3 
Ha {Harney silt loam, 0 to 1 percent slopes---~-<=- ca ne oe nan na a nm nn nn oA nnn 0 { 95,300 | 19.7 
Hb {Harney silt loam, 1 to 3 percent SLOPES+aammennneenn oo mt wm Ht on sara nen meee mene | 86,000 | 17.8 
He 'Harney silty clay loam, 1 to 3 percent slopes, erodedq------en anne nnn nee ~| 12,800 | 2.6 
Hd |Harney-Uly complex, 3 to 6 percent SlOpes, Crod ed mnmewmsnnmnm mame mneceme cara nnn ene eee aa ect cane | 29,700 | 6.1 
Ho |Holdrege silt loam, 1 to 3 percent SlOPeSananenen anne en wenn ee ee eee cocece nan | 4,760 | 1.0 
Hr PHord Silt LOaMmnn mn n ae ee ee re en an ee mene en ne nm aman ta nm ae | 15,300 | 3.2 
Ka VKaSKL LOa Mammen meee ene eect cara sac ean eee ne ence ence ance nee | 6,970 | 1.4 
Lh [Lesho clay loamen--=----== acne een eee face oe eran nce ne eet ween en en nn nn |! 2,750 | 0.6 
Lu [LUbBDOCK SLLt LOaMemm mmm em ere rene ne na me ne ne ce ne ce a nn i 6,150 | 1.3 
a [Naron fine SaNdY LOAMemmm ccm m mmm ne 26,300 | 5.5 
Ne LNGSS C1LEY momen emcee ene na an a nn on cone nn nee ne an meee 670 | 0.1 
Nw [New Cambria Silty Clay LOaMmmn meen meme ee ene ne 19,400 | 4.0 
a TPLatte SOL Lg amen nnn mcn cma cnnemee ace on carnival carne cae eee 6,865 | 1.4 
Ph [Pratt loamy fine sand, rolling=-~--<---= 0 A es A mt ot a coco ten nn ne at ncn no mane | 3,910 | 0.8 
Po [Pratt loamy fine sand, UNdulatingemmmmn anemic en emt em mere re cere nn mee mane en ne nn te H 15,300 } 3.2 
Pt {Pratt-Tivoli loamy fine sands, rolling+-#---++---= (a te cen no me nema nn nn at nm ra on om ma nm oo co enn enc tn a me ma nan | 8,200 | 1.7 
Ro !Roxbury silt loam, frequently [100d edae--mwennnnnnenneee nn eth cocoel isis acScamie aca eee: 13,300 | 2.8 
Ta ITabler clay Loame-esnnaneeneenn nn en it i 4,730 | 1.0 
Tv [TUVOLL Fine SaNd, NL LL yanmar sne ene meee mena mane mee men mee canes ae nen ee eee cnc | 2,980 | 0.6 
Ub lUly silt Loam, 1 tO 3 PErCeNt SLOPCS aren nrm anne nero nennne since nen tr in a on wa nar nn nn | 5,180 | 144 
Uc {Uly silt loam, 3 to 6 percent slopesq+sm--mw< co A on on 0 a tn tn sa ne rt a a | 11,860 | 2.5 
Ue tUly silt loam, 3 to 6 percent slopes, Groded aman mwn ca no en ven ow nn nen a nem on na anf 1,820 | 0.4 
Wb \Wakeen silt loam, 1 to 3 percent S1LOpes—------e ene e nen ao a ane ence ene ee ce nee cammcene | 4,090 | 0.8 
We {Wakeen silt loam, 3 to 6 percent SLOPES mmmmmmmnmnmmnnnn A a a a ace nanan cane ne ane | 1,680 | 0.3 
Wh \Wakeen-Nibson silt loams, 5 to 15 percent slopes-----= aoe nn ne nen on na nn enen ce cen mae | 4,050 | 0.8 
Wk TWaldeck Pine Sandy LOG Mmmm manana ence ce cence cance ee ne een ne nn a serene | 8,670 | 1.8 
Za IZONGE LOG M naan rece neem ance ne meee ne ene ne a a nt ne ent oon on co on ro ma enna oa no nme con an eo on a nn nw sapennnanencesens| 6,850 | 1.4 

fewer, atcarcat east ba sana ss 
! T0ta Lanna nnn en nen nnn neem eee | 483,200 | 100.0 

iene hh ae atts, opto es oe it eh peat ere neenren eee eee 
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All yields 


Absence of a yield figure indicates the crop 


PAWNEE COUNTY, KANSAS 
TABLE 5.-—YIELDS PER ACRE OF CROPS AND PASTURE 
were estimated for a high level of management in 1975. 


[Yields in columns N are for nonirrigated soils; those in columns I are for irrigated soils. 
is seldom grown or is not suited] 
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at end of table. 
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TABLE 5.<sYIELDS PER ACRE OF CROPS AND PASTURE+~Continued 


Grain sorghum |Sorghum silage 
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Soil name 
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[Soils not listed are not in range sites; 


Soil name and 


map symbol | 
SO i akc ave eee 
Attica: ! i 
Bb neem nn secon nnn nen me en oe wn | SANd Yann nem n wwe meee {Favorable 
| [Normal 
| {Unfavorable 
H | 
H H 
{ | 
| | 
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Bridgeport: ! 
BY a co me mo a on oe en fLoamy Terracew-----a-0anenene=| Favorable 
{ {Normal 
! {Unfavorable 
{ H 
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Canadian: t H 
Co meow ennncncaracern nnn | Sandy TOLL aC Concrnenneremmwumnnnen |Favorable 
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Canadian Variant: | i 
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H !Normal 
{Unfavorable 
' 
Harney: H 
Ha, Hb, Hew-m-00 --{Loamy UP Land om eee an man cnn ne eee 
t 
neciensuie 
H 
H 
H 
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1_P 
Range site name H 
1K 
I 


See footnote at end of table. 
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such soils can be used for grazing if grass cover is established] 


ential production| { 
! | Common plant name | Compo=- 
{ Dry | [sition 

—tweight | eee ee rree era) eee 
pe | Pet 
t 
| 3,500 |Sand bluestem—------newwannnn=| 30 
1 3,000 [Big bluesteman-ana-naeenmen sana} 20 
} 2,000 |Indiangrass--~-~ dennasaadeemnn! 10 
| [Switchgrass------+----- wiieose! 10 
{ {Sand Lovegrasseswewamcemmnmmnn | 5 
i {Serrateleaf eveningprimrose-=--{ 5 
{ [Lemon scurfpea------=—-=--—= wel 5 
| t | 
I { | 
1 5,000 [Big bluestem--~-------~---=--- 1 30 
{ 4,000 {Western wheatgrasSan-—seawene~{ 15 
1 3,000 [Switchgrasseewanacennnencnnnen| 10 
| |Little bluestemaana--enanenen= | 10 
H |Sideoats QPaMdenanwamnnennenan!| 8 
{ | Indiangrass-~----- jvttomenmcnmamen | 5 
| (Maximilian BupSTnene=ress sans 5 
t 

H | | 
1 7,000 |Big DlUCStEMsaaame enn mene | 25 
[5,500 [Indiangrassaaaanwwerwmneccamanen | 15 
| 4,000 | Switchgrass—-----~--~--------- 1945 
H ILittle bluestemennanseenennna=| 10 
I \Rastern gamagraSSaa--eeeenewnn| 5 
| ITall dropseed-------------—-=== 1 5 
H | COMPaSSPLANtaammmmsenecnmenwe | 5 
l VHeath aStermemanmecwnenennneme| 5 
t [Sed geenwaaesamacacscndassaacea 1 5 
{ I H 
| i | 
1 5,000 [Sand bluestema~---enan-n---—= 1 35 
1 4,000 |Indiangrass-~~~~ wonaasmiaenene| 15 
{ 2,500 [Switchgrass aeeeenne Eciwaweesaeet 75 
{ ILittle Dluestem=—mna—-wnweawmn| 10 
| {Maximilian sunflowera-----—=-=-| 10 
i 'Sand dropseed------------ea= awl 5 
{ {Western WhEAtgPaSSanananannnnnt 5 
t t t 
{ | { 
1 5,000 |Switchgrass-----=~---neena---=| 20 
| 3,800 [Little bluestem----s---------=| 10 
| 3,000 | Indiangrass—--~---+----==-----~ 145 
{ [Sand DLUCStEMesnnnmemnneeeenee| 15 
{ 'Scribner panicumemaeeecnennen=| 5 
{ [Canada wildrye------------~--- f o5 
[Sideoats graMawnaw-nawnennnan=| 5 
it | 
1 6,000 [Big DLUCStEM=mnnemmeennnnnnenn | 30 
1 5,000 {Little bluestemaa--sanawerena| 25 
| 3,500 | Indiangrass-~-----e---------=-{ 10 
! | SWitchgrasSaa~aanaenceenneenne! 10 
t 1Sideoats grama------------—-a= 1 5 
| i { 
| | H 
1 4,000 {Big bluestem-------~----~-~--~ | 20 
1 2,500 [Little bluestemmananennnnennen| 15 
1 1,500 [Blue grama-~---nanennnnan pieces aust 15 
| [Sideoats gramanannqnennenennne 1 40 
t ! Buf Fa lOgrass~-a--e-nen nnn wean! 10 
H IWestern wheat grassSeneanaeennnn| 10 
iWestern PAQWEEd nee w enn nnn nn a) 


66 SOIL SURVEY 


TABLE 6.-<—=RANGE PRODUCTIVITY AND COMPOSITION~~Continued 


{ 
Soil name and | Range site name | | 
map symbol | \Kind of year | Dry 
eter eS a ee ae ea WOLD 
| |Lb/acre 
Harney: i | H 
lua: { | | 
Harney partewne=|Loamy Uplandasennsnenncnennnns | Favorable { 4,000 
! {Normal 1 2,500 
| {Unfavorable { 1,500 
H | H 
H | H 
H | H 
i | i 
I i H 
ULY partensnanen|Loamy UplLandaa0maaane wwmnwee=|Favorable t 3,800 
| |Normal t 2,400 
| lUnfavorable | 1,500 
| ! { 
H H | 
| | H 
Holdrege: | | { 
Homme eee ecnen |Loamy Upland----annacnenen eens {Favorable t 4,000 
| {Normal { 2,650 
| {Unfavorable | 1,800 
H | 
! | H 
H ! i 
‘| ! H 
H | H 
| | | 
t ! H 
H | | 
Hord; ! | | 
Hr acne mcnmnnnnn | LOAMy TCPraC Gna senna naman ~w=~|Favorable | 5,000 
! {Norma { 3,800 
| {Unfavorable [| 2,500 
| | I 
H H | 
t i i 
i | H 
H H H 
H I | 
| | i 
Kaski ! H | 
Pawan scenes son em na en sa |Loamy LOWLand=scae nnnmnennnen | Favorable | 7,000 
| {Normal t 6,000 
j lUnfavorable 4,500 
| t 
! H 
| H 
{ 
| H 
! | 
t 1 
Lesho;: H | 
Linen aw nnce rece no nnen neem nee | SUBLET Za Cd we nnee an co nn ne ce ne at na ne oe ne wem{Favorable { 7,500 
| Normal 1 6,500 
| Unfavorable | 6,000 
! 
t 
| H 
H { 
H H 
H H 
| | 
H ! 


See footnote at end of table. 


“Potential production! 


t Common plant name [Compo= 
| sition 
ee Co 
I 
! 
[Big bluestem~na------= wmrenenne | 20 
[Little bluestema-anawennneenne 1 15 
[BLUC GraMannmn nnn ene enn 1 45 
ISide0atS BPAMaAmmananancnwennne| 10 
[Buf falograss ann .mmname aml 40 
[Western wheatgrassannnnaennnn— | 10 
{Western Reais ctiecrneessonens 5 
[Big bluestem=----- pernmerncnmenne | 35 
[Little bluestem=---neen—ewn ~{ 25 
[Western wheatgrass------~+--+-- 1 42 
IBLUG BPaMamnnann ween ence} 6 
| Sed ome re ce nas nen nnn en nn it nn ono wuewel 5 
| 
IBig bluestem-~---~ snc mrss | 20 
[Little bluestem—~--nennnennenna 1 18 
[Sideoats gramaq+=-----< wate weet 40 
[Blue grama---+—+--------- meant 40 
[Western wheatgrass---—---e--== 1 10 
| Indiangrass--~--=- ween memenen} 5 
i Switchgrass----~---man- eee eee f 5 
| Buf falograss--nnemnmn amen eee =! 5 
{Sand dropseed-=------ encemmnmne | 5 
1 SOd gemma a ee ere ee ee f 5 
IBig bluestemq--~----n nan ! 30 
ILELLtLe DLUCST OMe em meen meme ' 10 
| Indiangrasse-~=-= wememrecnemema | 10 
[SwitchgrasSnamwmeemen ence | 10 
| PorcupinegrasS—---=-nen anne en ~| 8 
[Sideoats grama-----+----~+---+~ 1 5 
[Tal] GropSeed naman een aml 5 
IWestern wheatgrassqaana—-—= woe! 35 
| Sed ge ~ nena nnn 1 5 
| 
H 
{Big bluestem=---—-- os ence mn riceinoaen wa-! 30 
| Indiangrass~~--~-- cae eee nen wom} 15 
[Little blucstemsanawenenen wont 10 
{Switchgrass------ amen nnnn | 10 
{Tall dropseed-----~ otc cece cee wel 5 
| SOd g Can ae ee ee ee ! 5 
[Prairie cordgrass-~------~ wwe} 5 
[Eastern gamagrasS-sas-----na- 1 5 
{Maximilian sunflower+-~~----+= ' 5 
[Goldenrod --+1-a——00 cae nee 1 5 
| 
{Sand DlueSteMmnn-mamnnrnn wenn | 15 
| Indiangrass---<< ao a nace wenn! 15 
[Eastern gamagrasS----~------~- 145 
| SWLE CHET a SS meee merece cern ==} 10 
{Prairie cordgrass---=---- sarwamvere! 10 
[Little bluestem==--- antennae mane 5 
[Tall dropseed------------= mene]! 5 
[Western wheatgrass--~~~-----~~ 1 5 
{Sedge~=--— cane na nave ana neon a on cence aon no 1 5 
5 


{Maximilian Sunflower manana | 
1 
' 1 


Soil name and 
map symbol 


Lubbock: 


Ly Um ae oa ot te a ns as mt im i 


Naron: 


NG we ee on 


New Cambria: 


NU Wl mes oe ts ott ten te 


Platte: 


Pg ea ms ate cts ns nin en ote 


Pratt; 


Rn np lo as 


a 2 sty mah 0a 


PH, PO nm ew neces ne nme on me 


Ipt: 
Pratt part 


Tivoli par 


t 


oe 


Loamy 


Sandy 


PAWNEE COUNTY, KANSAS 


TABLE 6.--RANGE 


Range site name 


ee ert nen a 


UP La nd meee ce on se ne me ne nna om me na 


Clay Terracé--<-- sare ee on rene nee ene 


SUDEP TL aE ST mam nent me na co nn oe nn ne ne ne 


Sands 


te sh He PO Oh aD ON Oh HEE HO Py 


See footnote at end of table. 


{Kind of year 
| 
| 
{Favorable 
{Normal 
{Unfavorable 


[Favorable 
{Normal 
{Unfavorable 


[Favorable 
{Normal 


{Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


[Favorable 
{Normal 
{Unfavorable 


| 
| 
t 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
( 
| 
| 
t 
| 
| 
| 


Dry 


Weight 


{Lb/acre} 


4,000 
2,500 
1,200 


4,000 
3,000 
2,000 


4,500 
3,500 
2,000 


6,000 
5,500 
4,000 


3,500 
3,000 
2,000 


3.500 
3,000 
2,000 


2,500 
1,800 
1,200 


PRODUCTIVITY AND COMPOSITION=-Continued 


{Blue BPAMA na ee ee eee | 


IBLg DLUCS TCM amen nen eee | 


| Sideoats Zramancnwnamanenennee | 


lWestern wheatgrass-----=----—= | 
| Buf falograsSonanaenamenn neem | 
|Slimflower scurfpea-e---=--=--| 
besa bluestem~--»-----= i cxcoia| 
| 

'Sand bluest eMma--- nen eee 
[Big DLUCSE CT nmcermmemnmen | 
| Indiangrassa+-..2nnenenemen ane | 
' Qwitchgrass--------~--s ene } 
| Lead plant «-—mnw mene | 
[Sand lovegrassq-----—nmcmennen | 


| 
i 
{Big bluestem=---= aiscanate ne ea wean | 
[LLEtLE DLUCSt Oman meme cameras | 
LIndLangras Sencnnn anew | 
lSwitchgrass--------sa iVewewcet 
IWestern wheatgrassenannannnnnm| 
!Sideoats Zramanwnnwnanenn en nne | 
ITall dropseed~----------n an a= | 
IBLUG Zr amaqnwen anew enone eee | 


t 

t 
[Big DLUCSE EM mcm eenncemececeemcece | 
I SWLECN ELAS Samer te men eee mannan mene | 
\Prairie cordgrassq---s-eenenam H 
Indi angrassaa~-ccncmnm meen | 
[Little bluest ema—nnwemnnennnee| 


lkentucky bluegrassq<------=--— 


| 

{ 

i 
[Sand Dluestem—nannnnneem amen i 
TLittle Dluestem—-nammanmmnene | 
| Indiangrass--~------- acsuacuast 
[Sand LovegrasS~---ma enue | 
I Switchgrassq--nwnnen nnn en ene | 
[Blue grama-~-----~--a nan | 
[Texas DlUGgrass<-swanaee enn | 
1Sand dropSe@ed annnwarereemreccnmnancncene | 


\ 
t 


{Sand DLUGSE CM nnn nce annnne nena cn secn anna rann | 
ILittle bluestem=----------== oat 


LInd Lang ra SS——nms ence ncn | 


[Sand LOVegrasSamnannma manne | 


ISwitchgrass----+---- een eee i 
[BLU 2 aMa amma mena nenn ne cena mena nn cae | 
[Texas D1LUCZPASSemanne nnn | 


{Sand dropseed H 


ILittle DlUCS tema amma enn | 
lSand bluestemnwna-nnann een enn H 
[Big SaNdreedanamancnnmncnnaen | 
[Texas DLUCZTASSemmm acne nme | 


[Sand lovegrass=---= an nao na tne ncn me | 
TSeribner Panicutanea—a—-enenne | 
{Sand dropseed-~-—== sate t sew nieaia ease: t 


1! LeSPCd OZ awn aaa nen mee eemee mmc mnce ence | 


| 
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TSWLitChgrasSamnmnnnnmmacnnemammn| 5 
{Western wheatgrassanmannwm nnn 1 5 


{ 
H,000 [Big DLUCSt ema nan nnnecnnmnmen| 30 


Nibson partes.—=}Limy Upland mnwnaennennennnemnn {Favorable 


{Normal 2,500 [Little bluestemq-a-nnnanenn- a | 20 
{Unfavorable 1,000 |Sideoats gramawenawnanncememnen| 20 
| | TndiangraSSannccmnanwenmnenn | 5 
| [Blue graMmg~an mann mm ew aee sen wel 5 
| |Western wheatgrassa---ew--nene! 5 
t I 
Waldeck: ; ! | 
WK conn conn nearcnnncn en nnennmnnere | SUDEP PL Ga ECM mmc mm ene een nnn ecm {Favorable 8,000 [Big bLUCStetammananannnennnnae| 20 
{Normal 7,000 | Indiangrass-----------~sese ane 145 
{Unfavorable 6,500 [SWI tCHEPaSSaammemacenmancnenennme| 10 


IRastern gaMagraSSenwnenaaerwnen| 10 
IPrairie CordgrasSeanwewemumen=| 10 


[Little bluestem--~~— annem} 5 
[Maximilian sunflower smcamnacmn! 
PALKALL SACALON mm mmm m nen entree ene H 


3) 
[Meadow dropSeedwannnmmmnmnennn| 5 
IWestern wheatgrasS-en-wwumenme| 5 
1 Sed een cunt ance ae neem eo ne to 1 5 
lWholeleaf roSinWeedennnanwewnn| 5 


! ! 
Soil name and H Range site name | | t Common plant name |Compo~ 
map symbol t {Kind of year { Dry | Isition 
So ne OP eet A es op hee oe eI, _____iweight too _ ss eee Nee 
| [Lb/acrel {Pot 
Roxbury: H | | H | 
RO sen nee eee lLoamy LOWLand ---emsecewmennne | Favorable 1 6,000 [Big DLUCSCOM mcm mnnmnneeennnemm | YO 
| {Normal 15,000 [Indiangrass--------a-= mwwnemarll 4.0 
i lUnfavorable | 4,000 [Switchgrassea-aeneenaee sienna} “10 
I | i lWestern wheatgrass---eeenanmnn| 8 
| | | [Little bluestem—------+---+--= 15 
| | | (nepautiee sunfloweressecnenee| 5 
| 
Tabler | | | 1 | 
Ta--~-- memewneennn|Clay Upland-a--s2nnnannnnnneen | Favorable 1 4,000 [Little bluestemm=~anacanenenen=| 25 
| {Normal 1 3,000 [Big bDlUCSCEManm nm nnnnnnemen | 20 
| lUnfavorable | 2,000 |Switchgrass~--~--~------------ 145 
l I | PIndLangrasSawsnannccncnenwmannem| 40 
{ | H [Sideoats Gramawnnmenwmemrcnmnnen | 5 
\ | {Blue grama-----~=—- semen enna 1 5 
| | Buffalograssam-an-—naenannaa| 10 
t 
Tivoli: i H | | | 
TV rn cc ne mn ne ne rec nn nn ne IChoppy SandSanaennneeccnnnneen | Favorable 1 2,500 [Little bluestem=nnn- cocarmrennceraswcnen | 25 
| [Normal 1 4,800 |Sand bluestem=nnnnnneacenenmnm| 20 
| lUnfavorable | 1,200 [Big sandreeds~n-mmmewnnnnnnnn=| 10 
| i i \Texas DLUCEZLPASS eam emneennmnme | 10 
| { H [Sand lovegrass——-—-wsaeewe wane! 5 
| H I \Soribner panicutan-sawaenancne| 5 
{ I { [Sand dropSeedaswmmnncwmemmnmee! 5 
| | | | Lespedezaa—w—nnnann seenwenwcae! 5 
| I t i | 
Uly: i | | ! i 
Ub, Uc, Ueeanaawea|Loamy Upland-----seessnseennn={Favorable | 3,200 |Big bluestem~~--~---------~ aul Se 
H {Normal 1 2,400 {Little blucstemanmmemmam mance | 25 
I lUnfavorable | 1,500 [Western wheatgrasSennwenenunee| 12 
I | I [Blue gramannann een wnl 6 
i | ! | SCd Gem mrenenmmennscwnnmnmcanremamennme | 5 
I H | | { 
Wakeen: I | | H | 
WD Wma en ne nme ne anne TLimy Upland smnnncanmamcmnmnnmen | Favorable | 1,000 [Big DIUCST EM ammnmmecec nnn! 35 
[Normal 1 2,500 [Little bluestemennnannmmanmnnn| 20 
lUnfavorable [| 1,000 |Sideoats grama---~~----------~ 145 
! | ISWLECHEPaSS wee ecm! 5 
H H IWestern wheatgraSSamannwmecane| 5 
| H H ! 
wh: | i { | 
Wakeen partemmnn| Limy Upland onc mm miei morc mn {Favorable 1 4,000 [Big bluestemmanencmnanmnmmnme | 35 
| Normal 1 2,500 |Little bluestemenna-wennnnnnme ! 20 
{Unfavorable 1 1,000 [Sideoats gramawannemnanmnmnnme} 15 
H 
H 
| 
| 
H 
i 
H 
' 
t 
H 
{ 
| 
H 
H 
H 
1 
| 
| 
| 
| 
| 
! 
| 


See footnote at end of table. 
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TABLE 6.+-RANGE PRODUCTIVITY AND COMPOSITION--Continued 


| 
Soil name and t Range site name 
map symbol ' 
4 
se te Sh a ee I as a a a Ss 


Zenda: 


Z, Gee nee nm a nw oe om om 2 mtn a 


| 
{ 
[Kind of year 
1 
! 
' 
t 


!Favorable 
{Normal 
{Unfavorable 


' 
4 
fl | Common plant name {Compo 
| Dry | {sition 
iweight | Lee tee 
[Lb/acre| Pet 
{ H 
| 8,000 {Big bluestemannnnwmncenencenan| 20 
| 7,000 [Indiangrass--n-ennneeneeeennn 1 45 
| 6,500 |SWItChgZrasSaamwenwmmmnennmese=| 10 
| IBastern gaMmagraSSwannannennnnn| 10 
lPrairie cordgrass—---------—-— 1 10 
! ILittle DLUCSteMmennnnnneenwnnn | 5 
| VALKALL SACRA CON mmm mre nnn ncn | 
t IMeadow dropseedan----w----a == 1 5 
I lWestern wheatgrass-~<enenncenn| 5 
! 1SCd gCammnmnnnemmcnrencneenenmmime | 5 
H IMaximilian sunflower-<-~------ 15 
{ 'Wholeleaf rosinweedeessenneene! 5 
Po aaa oe Rn Er) Ne EN fertoe rn eee ee Cre 


ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 
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TABLE 7.-<WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[Absence of an entry means the species does not grow well on the soil] 


g_ 


| { 
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no 
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t cs) 
Ig 3 
o 
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oe t o8 oo ft ot Dit wnt S oO o GO ct Sof oo 1 ri ft oi ot a 1 sa 4 oOo Ppt vp ee be ord 2 | 
rt a oi wf zi ae fg DH YD Vi home| “ft aii Qt oft ot t pd Pr Pa FE OF 
PP Hw AG a> Sa Sa ue © Ho Gh n © nG os oa no kee A, oo a a) 
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See footnote at end of table. 


Soil name and 


map symbol Eastern 
cottonwood 

! 

t 

Tabler H 
TE nee ne rea nee ne rere ae anne | 40 

' 

‘ 

Tivoli i 
TV wane alae | 20 

t 

Uly: t 
Ub, Uc, Deemnemunen'| 32 

t 

Wakeen: i 
WD» WC mann nn nnee nn on ne ne ne om on H 28 

4 

t 

wh: { 
Wakeen partewnewe H 28 

I 
Nibson part----0— | ~~ 

1 

t 

Waldeck: | 
WK ween nent en cent nnn nn care cen me | 50 

' 

! 

Zenda ! 
ZG nen ne oa oo ne men on =| 50 
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Expected heights of specified trees at 20 years of age ~. a 
1 ' ! ! ! : 
t t t t t t 
Eastern | Hackberry{ Honey- ! Ponderosa] Russian- | Siberian | Osage~ 
redcedar | H locust | pine H olive ¢ elm_ ! orange 
Ft H Ft I Et ! Ft | EL { Ft | Et 
4 4 1 1 
t t t t t i 
20 i 22 H 20 { -~ I “ H 35 H 24 
H H H H H H 
i | t I i 
15 H -~ H = H “ ! -- H 20 | 15 
' ' 4 i} ! ! 
1 { t t t t 
4 1 1 ' 
t | t t ! { 
16 H 18 t 22 H 22 t 16 t 32 H 16 
H | H ! | H 
! ! H t i H 
16 H -- H 22 H —~ H 16 { 28 I ad 
! H H t I H 
! ! ! i t I 
16 { -~ ! 22 H - ! 16 H 28 | — 
! H H ! H H 
14 ! 12 ! — H — ! 12 H ~— ! 14 
! H i ! t ! 
4 t ! ! | | 
t t t t 
30 t 35 { “ t 30 | -- i 50 | 25 
H t H | H H 
H H H ! H H 
30 t 30 H “- { -- ! -- H 50 | 20 
A ee oh OR eae Ee ete eye (Deer eA ee eee 


ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 8.-=BUILDING SITE DEVELOPMENT 


["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the 


low strength. 


Canadian Variant: | 


Glossary. See text for definitions of "slight," "moderate," and "severe" ] 
terme Og eee ee en fe ee 
Soil name and | Shallow Dwellings | Dwellings H Small i Local roads 
map symbol i excavations without Hl with ! commercial | and streets 
nen eee eee amen Lee = —basements____t basements _ {| buildings 3 ot 
{ | 
{ 1 
Attica | ! | 
Ataa-nan ne wesw neen | SLL ght warn nencewe | SLU ZN baw ecm eeeene {SLi ght===—== waan=|Slight~----n-wenne| Slight. 
I t t | 
Bridgeport: t | | 
Bresesnceeudan a. /Severe: Severe: {Severe {Severe; | Severe: 
| floods. floods. | floods floods | floods. 
4 
{ { 
Canadian: H | 
Gann eewaeenn [Moderate Severe; {Severe Severe |Moderate: 
{| floods. floods. | floods. floods floods, 
! 
t 
| 
! 
t 
H 


| 
= 
t 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


low strength. frost action. 


CY wn nr ee nh i |Severe: Severe: Severe Severe Moderate: 
| cutbanks cave. floods. floods floods floods. 

Carwile: | 

CW nanacora ene nene meena | Severe: Severe; Severe: Severe Severe: 
| wetness, wetness, wetness, wetness, low strength, 
| floods. floods, floods, floods, shrinkeswell. 
|! shrinkeswell. shrink-swell. shrink=swell. 

Farnum: | 

Fa, Frannnwcwnnne tModerate: Moderate: Moderate: Moderate; Severe: 
| too clayey. low strength, low strength, low strength, low strength. 
| shrink-swell. shrink-swell. shrink-swell. 
I 

Harney: | 

Ha, HD, Hwee [SLU gH t mem ne anne meee mecnne {Severe: Severe Severe: Severe: 
| | shrink-swell, shrink- swell, shrink-swell, shrink-swell, 
| low strength. low strength. low strength. low strength. 

Vud: | H 

Harney part-~=-{Slight~--~-+---=- Severe: Severe Severe Severe: 
t {| shrink~swell, shrink-swell, shrink-swell, shrink~swell, 
| 1 low strength. low strength. 
t 
ULY Partmnmnwann [SLI ght n--neneen= {| Moderate: Moderate: Moderate: Moderate: 

| low strength. low strength. slope, low strength, 
| 
| 
{ 
| 
| 
{ 
4 


! 
| 
H 
i) 
t 
\ 
{ 
! 
! 
t 
! 
t 
t 
{ 
! 
t 
1 
t 
! 
\ 
| 
! 
t 
! 
t 
| 
' 
t 
i 
| 
! 
I 
H 
| 
| 
H 
H 
low strength. | low strength. 
t 
\ 
t 
' 
t 
i 
i 
1 
t 
1 
t 
H 
i] 
t 
H 
| 
! 
i 
H 
| 
i 
H 
! 
| 
H 
| 
1 
{ 
5 
1 
H 


i 
H 
| 
Holdrege: H 
HO rem nm em nemreece mere | SLI gH tama nnwwene | Moderate Moderate: Moderate: Moderate: 
t shrink~swell. shrinkeswell. shrink-swell. shrink-swell, 
I frost action. 
t 
Hord: { H 
HP ne sic as aco tation ‘Moderate; !Severe Severe Severe Moderate: 
| floods. | floods floods floods low strength, 
floods. 
t 
Kaski ! H 
Geen nae ee annnnneen |Moderate {Severe Severe Severe Moderate: 
| floods floods floods floods floods. 
| H 
Lesho: | H 
eee rs ww-| Severe {Severe Severe Severe Moderate 
| floods, t floods, floods, floods, low strength, 
| wetness. | wetness. wetness. wetness wetness, 
| shrinkeswell. 
! 
it 


See footnote at end of table. 
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TABLE 8,.-—BUILDING SITE DEVELOPMENT--Continued 


i | 
Soil name and | Shallow i Dwellings | Dwellings | Small ! Local roads 
map symbol i excavations H without | with { commercial H and streets 
_ ia eaeranea! Som __ ae one ____ basements { _basements + __buildings et ee hoe ee 
t t 
Lubbock; H H | ! 
LU ere rene nnn ence rene nae [SLI ghta-nwwenwne! Severe: |Severe: {Severe: {Severe: 
| shrink~swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| low strength. | low strength. | low strength. | low strength. 
t t t t 
Naron; | { ! | ! 
NG wan ememmenme | SLE GN tween women | SLE ZN bm meme mne | SLU GN be necemn encores | SLL TN tae m nnn mene |Moderate: 
, | H | | low strength. 
H H H | H 
Ness: | | H H ! 
NG weree crm memene | Severe: [Severe: {Severe: |Severe;: |Severe: 
| floods, | floods, | floods, | floods, | wetness, 
t too clayey. | shrink~swell. | shrink~swell. | shrink-swell. | floods, 
| | | low strength. 
t 
New Cambria: H | i H 
NE Wynn cn nt ee |Severe; !Severe: [Severe: [Severe: |Severe: 
{| too clayey. | floods, i floods, | floods, | low strength, 
shrink-swell. | shrink-swell. | shrink=swell. | shrink-swell. 
Platte | H | | | 
TPg anna awnnnawe | Severe: [Severe: {Severe: |Severe: {Severe: 
| floods, | floods, | floods, | floods, | floods, 
{ wetness, | wetness, | wetness. | wetness | wetness. 
| cutbanks cave. | | | | 
i ! ! | I 
Pratt: | | | i 
Piwncnnm uence mrnnene | Severe: [SLE GN tmnt | S11 ENC eran ene ecnee |Moderate: {Slight. 
| too sandy, H H | slope. Hl 
| cutbanks cave. | | H 
Oman nnnnnwennnen | Severe: | SLi ght—--aewencwn| Sli ghteanencnnnnn | SLi ghtanaannnnnenn! Slight. 
| too sandy, H H i 
{ cutbanks cave. | i i | 
I I ! ! H 
Ipes | | | | 
Pratt partasw«.//Severe: |\Moderate: Moderate: {Severe: !Moderate: 
| too sandy, | slope. | slope. | slope. | slope. 
| cutbanks cave. | | 
t f 
Tivoli parte---/Severe: {Moderate: [Moderate: | Severe; |Moderate: 
| cutbanks cave, | slope. | slope. | slope. 1 slope. 
| too sandy. ! | | i 
i i ! ! | 
Roxbury: I | { | | 
RO man nn an ne nen tn nn nn nemo [Severe {Severe: {Severe: {Severe: Severe: 
{ floods, ! floods. | floods. |! floods. | floods. 
t 
Tabler; | ! | | | 
Tannen mem nwenenn | Severe: iSevere: |Severe: | Severe: |Severe: 
| too clayey. | shrink-swell, | shrink«swell, | shrinkeswell, [ low strength, 
| low strength. low strength. low strength. shrink-swell. 
t t 
Tivoli | | | | | 
TV ean ee weunw=}|Severe; (Moderate: tModerate: |Severe; |Moderate; 
| cutbanks cave, {| slope. | slope. { slope. t slope. 
} too sandy. | | | I 
| i H H { 
Uly: I H H | ! 
U Darna ene ne cn ce ene nee [Slight+-~+++.-..~|Moderate: Moderate: 'Moderate; !Moderate: 
H low strength. t low strength. low strength. low strength. 
t 
Uc, Uteamaawn ene | Slight ----~~--+~-~ Moderate: Moderate: Moderate: {Moderate: 
t | low strength, t low strength. | slope, { low strength. 
|! I low strength. | 
t t 


See footnote at end of table. 
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Soil name and 
map symbol 


Wakeen: 


WD ne an nn cen oe nt na nn ott no me om 


WC ee cnet on a nee ie ne mm cen oe 


wn: 
Wakeen parta-== 


Nibson part-a= 


Waldeck: 


Wkessucneacucsane 


SOIL SURVEY 


TABLE 8.-=BUILDING SITE DEVELOPMENT=-Continued 


| ! 

| Shallow H Dwellings Dwellings t Small 

| excavations H without with H commercial 
-_ ak basements {basements _§_{t_ buildings 

| 

{Moderate: Moderate: Moderate: Moderate; 

| depth to rock. shrink-swell, depth to rock, shrink-swell, 

low strength. shrink-swell, low strength. 
low strength. 


derate: 
lope, 


aad 


Moderate: 
slope, 


Severe: 
floods, 
wetness. 


° 
depth to rock. 


epth to rock. 


depth to rock. 


Moderate: 
shrink-swell, 
low strength. 


1 

q 

I 

! 

t 

H 

4 

{ 

H 

i] 

t 

H 

I 

! 

t 

' 

{ 

1 

t 

H 
\Moderate: 
| slope, 
{ shrink-swell, 
| Low strength. 
| 
{Moderate: 
| slope, 
{ 

! 

t 

! 

t 

3 

{ 

| 

' 

t 

4 

t 

! 

t 

! 

4 

t 

! 

i 

' 


depth to rock. 


Severe: 
floods. 


Moderate; 

depth to rock, 
shrink-swell, 
low strength. 


T 
iy 


Moderate; 
slope, 
shrink-swell, 
low strength. 


' 
| 
t 
t 
4 
t 
| 
| 
' 


Moderate: Severe: 
depth to rock, slope. 
shrink-swell, 
low strength. 

Moderate: Severe; 
slope, Slope. 
depth to rock. 

Severe; Severe 
floods, floods 
wetness. 

Severe: Severe 
floods, floods 
wetness. 

pn rrr ne a tr 


eaeereeren eee 


Local roads 
and streets 


n 


evere: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 
slope, 
depth to rock. 


Moderate: 
floods, 
wetness, 


Severe: 
low strength, 
wetness. 


Pn rn a nn a nn re en te a te et ee ee te ee ree 


Ivhis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


{"Depth to rock” 
Glossary. 
rate soils] 


Soil name and 
map symbol 


Attica: 


Bridgeport: 


BY oe ee ne ne a ne oe ni te ate nie 


Canadian: 


Casennnce nn oa na can ne 


Canadian Variant; 


CY me ae ae re rn oe 0h 0s a nm om ot 


Carwile: 


Farnum: 


FG ee ce ee ee a ce re ren nn on oy mle me 


FY ant ene cee ee ne 


Harney: 


Tua: 
Harney partw-..ee= 


ULY Part mmrene nen cnanne 


Holdrege: 


HO ne mt en on os oo etm me a nl 


Hord: 


HL weet a oe ne nn men nn oe wo ns ee oe 


Geman eae te oa mt a a 8D do te 


H Septie tank 
| absorption 
fields 


| 
PSLi ghtwmnene ne eae 


Severe: 
floods. 


Moderate: 
floods. 


Moderate: 
floods. 


Severe; 

peres slowly, 
wetness, 
floods. 


severe: 


e 
peres slowly. 


Severe; 
peres slowly. 


|Severe: 
| peres slowly. 


Moderate: 
| floods. 
| 


{Moderate: 
| floods. 


| 
I 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES 


SLI gnt ccm wncnne | Moderate: 


Moderate: 
slope. 


t 
| Sewage lagoon |} Trench 
H areas | sanitary 
ae fe dandfill 
I | 
| H 
|Severe: |Severe: 
| seepage. | seepage 
! ! 
|Severe: |Severe: 
I floods. | floods. 
t 
| H 
|Severe: [Severe: 
| seepage, | seepage 
| floods. t 
| H 
| H 
{Severe {Severe: 
| seepage | seepage, 
| | too sandy. 
I | 
H | 
[Severe |Severe: 
wetness, | floods, 
floods. ! too clayey. 
H 
! 
H 
| 
| 
| 
! 


slope. 


slope. 


Moderate: 
slope, 
seepage. 


Moderate: 
slope, 
seepage. 


Moderate: 
floods, 
seepage. 


| 
i 
| 
| 
H 
i 
| 
I 
H 
H 
i 
H 
H 
H 
eae 
| 
t 
| 
| 
H 
| 
| 
| 
I 
i 
H 
i 
| 
I 


Moderate: 


wanw=|Moderate: 


| too clayey. 


!Moderate: 


too clayey. 


Moderate: 


te) 
too clayey. 


Slight--~---s00<< 


Moderate: 
floods. 


Moderate: 
floods. 


too clayey. 


too clayey. 


H Area | Daily cover 
! sanitary | for Landfill 
{Landi} 
t 

| { 

|Severe: {Good. 

| seepage. i 

! H 

H i 

Severe !Good 

| floods H 

{ H 

H H 

{Severe;: {Good 

| seepage. | 

| ! 

i { 

H | 

|Severe: [Poor 

H seepage. | area reclaim, 
t 

i | 

| | 

{Severe: |Poor: 

| wetness, | thin layer. 
| floods. H 

H | 

H | 

! H 
{[Slight-~--~-----~ {Fair 

| | too clayey. 
t t 

ISLi ght -----enamen | Pair: 

H { too clayey. 
H | 

{ I 
ISLight«-ewaweemen | Fair: 

| too clayey. 
t 

PSLi ght --amenewewn | Pair: 

| ! too clayey. 
| i 

H H 
{[Slight---------—- {Fair 

| | too clayey. 
{Slight----------- {Good 

I ! 

! I 

| i 

H H 
[Slight~+------— ~=[Good. 

H { 

| | 

i H 

| i 

tModerate: {Good. 

| floods. H 

H H 

H H 

tModerate: tGood. 

{ floods. i 

H ! 

| H 


and some of the other terms that describe restrictive soil features are defined in the 
See text for definitions of "slight," "moderate," "good," "fair," and other terms used to 
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TABLE 9.+#SANITARY FACILITIES+=Continued 


Soil name and Septic tank 


| 
l c 
map symbol H absorption 
eh te ee te i Pe ds) 5 
' 
t 
Lesho:; | 
Li eww nnnn conn weennnnme f SEVEPe: 
| floods, 
| wetness. 
| 
Lubbock i 
LU cee me mene eee een {Severe: 
percs slowly. 
Naron: 


Ness: 

NG nena eear ne | Severe: 
floods. 

New Cambria: 

NW enna nent annem | SEVErE; 


! 

H 

! 

t 

! 

t 

| 

1 

t 

! 

t 

! 

| peres slowly, 
H 

{ 

i 

| 

| percs slowly. 
i 

! 


Platte 
Penne ce na nn ae en en eee {Severe 

| floods, 
| wetness. 
H 
| 

Pratt: | 

PY a mn on a i | Slight ---+-+~-—-— 


areas 


Piodaa, 
wetness. 


Severe: 
seepage, 
wW 


etness. 


| seepage, 
! slope. 
H 


POmrnme ere nncnen cnn | SLIGHT wane | Severe: 
! 


| 


Ipt: 
Pratt parta—s..—.=«/|Moderate: 
| slope. 
H 
H 
Tivoli partewene= {Moderate: 
| slope. 
| 
H 
Roxbury: 
RO nna an ne nee nn nee ne ee {Severe: 
H floods. 
t 
Tabler;: H 
Tanne nnewuwmnnmnen | Severe; 
| peres slowly, 
| wetness. 
| 
Tivoli: | 
TV eee nnn wunmennn |Moderate: 
| slope. 
| 
H 
Uly | 
Ub, Uc, UGmmnrrcnn See nce na ne an no ne an on 
| 
| 
Wakeen: H 
WD WC ne cn an neat a no me nn on wu [Severe: 
t 
| 


See footnote at end of table. 


depth to rock. 


| seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
floods. 


Severe: 
seepage, 
slope. 


Severe; 


| 
| 
| 
| 
t 
| 
| 
| 
| 
| 
| 
| 


Sewage lagoon 


SLL Nt orn re nn an aa an an ne 


depth to rock. 


1 


! 
| Trench 
H sanitary 


eae anne SOP Ve.) Opp 


|Severe: 
floods, 
wetness. 


Moderate: 
too clayey. 


Moderate: 
seepage. 


Severe: 
floods, 
too clayey. 


Severe: 


e 
too clayey. 


Severe: 
floods, 
wetness, 
seepage. 


Severe: 
seepage. 


Severe: 
8 


Severe; 
seepage, 
too sandy. 


Severe: 
Floods, 


Severe; 
wetness, 
too clayey. 


Severe: 
seepage, 


H 

| 

H 

| 

t 

! 

H 

I 

t 

H 

I 

| 

H 

| 

| 

H 

Is 

| 

i 

[Se 

|! seepage. 
H 

| 

t 

| 

1. 

H 

H 

! 

H 

| 

i 

| 

i. too sandy. 
| 
{ 
! 


e 
eee “to rock. 


Area 
sanitary 
__landfill 


Severe: 
floods, 
wetness. 


Daily cover 


| 
t 
| for landfill 


ae layer, 
area reclaim. 


Slight anmnnnnwwnn {Pairs 


{ 
H 
| 
_t 
I 
l 
| 
H | 
{ i 
{ i 
| ! 
H | 
{ | too clayey. 
| i 
{ | 
|Moderate: |Good. 
| seepage. | 
| H 
| ! 
(Severe: {Poor: 
| wetness, | wetness, 
floods. | too clayey. 
{ 
{ I 
{Moderate: [Poor: 
| floods. | toa clayey. 
t 
H H 
{Severe: lPo 
t floods, low So eek: 
| wetness, | area reclaim. 
| seepage. | 
| 
( ' 
t t 
|Severe: [Fai 
seepage. too a wens 
| i 
{Severe; [Fair 
seepage. = or 
{ 
t i 
|Severe: {Fair 
| seepage. ! ee eee 
slope. 
t 
'Severe: !Poor; 
| seepage. | thin layer, 
i | too sandy. 
! i 
| | 
|Severe: |Good. 
| floods. | 
H | 
t H 
{Severe; [Poor; 
| wetness. | hard to pack, 
H | too clayey. 
H i 
H H 
[Severe: [Poor: 
seepage. too sandy. 
| | 
H H 
we | SLIGNtemmwnnmnnnn | Good. 


SLI ght onmmecmnnanmnm | POOr: 


| area reclaim. 


PAWNEE COUNTY, KANSAS 


TABLE 9.--SANITARY FACILITIES+~+Continued 


} H | t | 
t t t 
Soil name and H Septic tank | Sewage lagoon | Trench | Area H Daily cover 
map symbol { absorption I areas H sanitary i sanitary { for landfill 
nfs _____f 4. __handfidt fang faa eee 
1 
Wakeen: | | | 
Wh: \ H ! I 
Wakeen partanaa-< {Severe: |Severe: [Severe {Moderate: [Poor: 
| depth to rock. {| depth to rock, | depth to rock. [| slope. | area reclaim. 
{ | slope. t ! I 
1 ! 1 ' 
1 1 t t | 
Nibson part-j-.—.— | Severe: {Severe: |Severe Moderate; |Poor: 
| depth to rock. | depth to rock, | depth to rock. { slope. | thin layer, 
{ slope. area reclaim. 
t 
i] t t t t 
Waldeck: H H H H i 
WK nc ap an np nt to na a nn mao {Severe: {Severe |Severe: {Severe: {Good 
| floods. ! floods, | floods, ! floods, | 
1 | seepage. | seepage. { seepage. Hl 
' iT + ! 
t H t { k 
Zenda: t H H H | 
Zn anne cen nn nt nee nna ee ne | Severe; |Severe; {Severe: Severe; \Fair: 
| floods. | floods. | floods. t floods. | too clayey. 
ee ee re, ett et ee ee ee Seth tel sk hes AS ae aes, —— ees 


Ithis map unit is made up of two or more dominant kinds of soil. See map unit description 
composition and behavior of the whole map unit. 


for the 
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TABLE 


SOIL SURVEY 


10.--CONSTRUCTION MATERIALS 


("Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 


See text for definitions of "good," “fair,” "poor," and "unsuited"] 


I I 
Soil name and | Roadfill i Gravel 
map symbol | ! 
pt ere =a as 
t 
Attica: | H ! 
Nb anne nn ca nc ne ne ne nc a ne | GOO me nene nena nce care nnennnnnne | POOL! lUnsuitedennnuon a oa on ne no 
i | excess fines. i 
| H | 
Bridgeport: ! H H 
BY cccnrwce cana ence rece canarncnennenvee | Fairy [Un SUL ted an ereercnnre nn nennen | UN SUL LE an mene meme cm nn en 
! low strength, ! | 
| frost action. H ! 
| I | 
Canadian: H | { 
Cgenntnitnnceunceneeee | Pair: {Unsuited: [Unsuited: 
| low strength. | excess fines. | excess fines. 
f 
t 
Canadian Variant: H I ! 
CY nnn nn cnn ne en rw co nen nn cm vane |G OO Cl wns een a onan a oo at ott tFair: [Pair: 
| {| excess fines. | excess fines. 
! H H 
Carwile: | i I 
CW mene eee cement nce canoun ene nevere | POOL; [Unsuited: {Unsuited: 
| low strength, | excess fines. {| excess fines. 
| shrinkeswell. H H 
! ' 
t l H 
Farnum: | H ! 
Pa, Prana ene 'Poor: LUnSUi ted mmc nmmeene | UnSuit ed annnnence sen e 
| low strength. H i 
| i | 
Harney H ! H 
Ha, HD wenn ennnenmnne | POOP: {Unsuited----< coccere name | UN SUL EOC ween meron arene rer 
{ shrink-swell, H H 
| low strength. H { 
I i H 
HG mn ee ne eee eee lPoor: SUNSUL Fed mm mere meme | UNSULE Ed Henne aia ies 
| shrink=swell, | { 
! low strength. H H 
| H H 
lad: { { i 
Harney partq<«m——=-—| Poor: lUnsuited---. an nn nw lUnsuited annum rer 
{ shrink-swell, i 
| low strength, H | 
| H H 
Uly partennnmncnnme {Pairs [Unsuited: {Unsuited: 
| low strength, { excess fines. | excess fines. 
| frost action. | H 
! 1 
H i t 
Holdrege: H { H 
HO mere cn ne ne nn nn ro ne ne {Fair: LUNSULC Ed oamemrere carenmomane | UMS ULC EC merce ene cane ca co ne rane 
| shrink~swell, H H 
| frost action. { i 
| | { 
Hord H | H 
Hi aan nnn nen ee eee «Pair: |Unsui ted sean eenn wom LUN SULT Cd arene nnne nee nore 
| low strength. | H 
y ' 
t H t 
Kaski: ! H { 
KGixenraien nen ccreemememenne (Fair: LUNSULt Ed mn anne ne ene LUnsuited ~-- eee eee 
! low strength. { H 
H | 


See footnote at end of table. 


layer. 


layer. 


clayey. 


“elayey. 


Fair: 
a 


Soil name 
map symb 


Lesho: 


[Piha nea eres 


Lubbock: 


Naron; 


N Gi eevee oie nn en oe oe oe is ts 


Ness: 


NN Gece ae sa ie soe ts ts 


New Cambria: 


N Wee os cam ce eo ste ate ou 


pt; 
Pratt part 


Tivoli part 


Roxbury: 


Tivoli; 


Wakeen: 
Wb, 


WC. mw mn ete ats nie nn mi 


wh: 
Wakeen part 


and 
ol 


oe ne oe 


ty lens ly es 


1 ate ets my man 


ne a ne me on oe 


2 ot te pe men te 
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TABLE 10.--CONSTRUCTION MATERIALS~-=Continued 


wetness, 


4 
t 
! 
| shrink-swell. 
tT 
i 
! 
i 


tPoor: 
shrink-swell, 
low strength. 


! 
t 
| 
4 
t 
: 
t 
{Fair: 

[| low strength. 
' 
{ 
i 
tPoor: 

| wetness, 

| low strength, 
i shrink-swell. 
{ 


{ 

{Poor: 

low strength, 
shrink=swell. 


Poor; 
wetness, 
area reclaim. 


Clelelet De 


i 
t 
I 


i¢lelelere er er rrr 


low strength, 
shrinkeswell. 


low strength, 
shrink-swell. 


low strength, 
frost action. 


Poor: 
thin layer, 


t 
1 
t 
4 
t 
' 
t 
} 
t 
| 
I low strength. 
H 

t 


{Poor: 
thin layer, 


H 
{ low strength. 


See footnote at end of table. 


| 
| 
| 


a red ne ae eee eee 


xcess fines. 


UN SUL € 6d mm mm nen mre rnnn nnn 


UN SUL FO cama nen nn rome ona no ote 
GOO mn cnne ene nen oo oo ee nn oe 
Fair 


ry 


Fai 
excess fines. 


ip: 


a 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
excess fines. 
Unsuited: 


excess fines. 


Unsuitedaann— one ne 


UN SUL 6 Cd mee ne ne me mie nts ots 20s minor ot wn 


Gravel 


| 
 ceieaatenknenetaant 


} 
| 
| 


Topsoil 


Unsuited- 


oO 't 


a reclaim. 


{ Fair: 


thin layer. 


UN S Uh C Od wen nnn nn ce nn mtn oe now 


Unsulted mma roman Good. 


Poor; 
too clayey. 


Un SUL EE cn en nnnes nn nn ne connie ne re ne 


Unsui ted-oannan wewee | POOr: 
} too clayey. 
t 
H 
GO0d ma nen rene ere ee eee {Poor: 
| wetness, 
{| area reclaim. 
! 
H 
UN SUL CE mm nnnemeennne wen !Poor 
| too sandy. 
H 
H 
UN SUL bed annem | POOP 
| too sandy. 
1 
t 
{Unsuited: |Poor;: 
| excess fines. | too sandy. 
| 
lUnsuit eda-enw nnn {Good 
Unsuited: Fair: 
excess fines. thin layer. 


Unsuited: Poor: 

excess fines. too sandy. 
Unsuited: Fair: 

excess fines. area reclaim. 


UNS UL COC ence sn eee ann cn nn na ow ne {Poor: 
{ area reclaim. 
H 
i 

Un Sub t GC on ow nn aes ne co con nen on aw» {Poor 
! area reclaim. 
1 
t 
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zenda: 
ZL Gemneeancemencnemcnm comme |POOr! UTS UL CGC one ree rn sco na no nn 
| low strength. 


ote a, 


! I ! | 
Soil name and | Roadfill H Sand H Gravel H Topsoil 
map symbol H { H H 
= eee eae ee ee ee eee 
t t ! { 
Wakeen: H H ! H 
NibSON Partenmnnnnoe} Poor: TUN SUL CCD meena nnenrem eres | UNSUL FC Ed emer mman meen | POOL: 
! thin layer. H H { thin layer, 
t area reclaim. 
t t t t 
Waldeck: H H H | 
WK arn n anne ra seen ae enn [Pair ; {Fair: PUM SUL LC Od men ne ee lGood, 
| wetness. | excess fines. 1 
H H i 
! ! | 
t t 
i H 
4 


! 
t 
! 
t 
! 
UN SULE Cd arm nnen mre | Good. 
! 
t 
! 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


PAWNEE COUNTY, KANSAS 


TABLE 11. 


["Seepage" 


8! 


--WATER MANAGEMENT 


and some of the other terms that describe restrictive soil features are defined in the Glossary] 


| I { { 
Soil name and | Pond { Embankments, | Drainage { Irrigation Terraces H Grassed 
map symbol | reservoir | dikes, and i i and | waterways 
eae eee ere ats areas_____|____Levees ft Uiversiats 1 
{ i t t 
Attica: | | | i | 
Ab anmmemn wa cean mn nenecnnne | SECDAZ Emm nnn nen | SEEPELZ Emma we wa={Not neededmnu-~/Fast intake, {Soil blowing, [Erodes easily. 
| | | soil blowing. a erodes easily. | 
{ t 
Bridgeport | H | ' H i 
BY on cman ere rece cn en nn anne | SQQDAGCmeamaeee{Low strength, [Not needed=-a-= 1 F100d Smaenen mn ~{Not needed--a—= {Favorable 
! | piping. | { ! | 
H 1 H H | H 
Canadian | | H ! H 
Ca nn nee nce ren ne een eel eeeyaee anna Bd fill--[Not need edannaa hil a a easily~-/Erodes easily. 
H 
Canadian Variant: | | H i | 
CV ore nana nn tw oe carom onmncn ence | SECDA LE mr mn | PL pi ngmanwnmemn {Not needed~--=-[Fast intake, [Not needed--——— |Droughty. 
t | | | floods. i ! 
| i i H | | 
Carwile: H | | ! i | 
CW onan nnn care nt ane mee ran ow | Favorabl Genemwe lUnstable fill, |Percs slowly, {Slow intake, [Not needed+---—/Percs slowly, 
| {| compressible, | floods, | wetness. i | wetness. 
i H { poor outlets. | H | 
! H | H | | 
Farnum: ! H I ! i H 
FG wore cece ee na cere enna en ~«|Favorable@a~--==/Low strength, {Not needed----— {Slow intakew=j——/Favorable-----=| Favorable. 
H shrink-swell. 
t t t t 
F Premnennce me wore mremenn |FAVOPaD Lewnmene {Low strength, [Not neededwnm—=|Slow intake, [Favorablew-=--=| Favorable. 
I | shrink-swell. | | slope. i 
i H | H I I 
Harney: | H | | . 
Ha ene et tn tt on to |Pavorable---/---/Shrink-swell, |Favorable------ Slow intake---~-!Peres slowly-=--{Percs slowly. 
| { low strength. | 
t t 
HD, Homeware mane | PFavorablees-e=={Shrink=swell, [{Favorable--~-~-- {Slow intake, 'Percs slowly~~-|Percs slowly. 
i | low strength. | | slope. | i 
{ | H | { I 
THd; | | I H | 
Harney part-«--|Favorablew+—-=--{Shrinkeswell, [PFavorable--~==-=-{Slow intake, 'Percs slowly===|Percs slowly. 
| low strength. | slope. | | 
t 
ULY Part newman | SEEPEg Cm ee wn =. /Piping, {Not needed-naa— ‘Erodes easily, {Erodes easily, [Erodes easily. 
low strength. | slope. piping. 
Holdrege: | | | H i 
HO mn nen ne re na ne nan recone w= | SCGPAgewamanmme | Piping, [Not need edenmnwnnn \Rrodes easily {Favorable+--~-- lErodes easily 
i | low strength. | ! H H 
H H ! ! H H 
Hord: H | H H I H 
HY erensasensanens| Seepage> eee lease aan acs needed~~~=~ {Favorable eee aa ae aia 
i 1 t t 
Kaski H H t H H 
Ko cone rene ce ene nee en nae w=} Seepageenamnane{Low strength,  |[FlO0dSe-eseenw— | FLOOdSenaennnnn| Not needed--~~-| Favorable 
i | piping. { H t H 
| | i { H I 
Lesho i H ' i i 
LD an on tn a nn nc nt nn nn |Favorableww-—-==<(Low strength, |{Floods, [Floods-----s--— INot neededa--—— [Favorable. 
| shrink-swell. | wetness. | { | 
t t 
Lubbock H | H | t 
Lunnannennen ee won! Favorablesawwe=!Shrinkeswell, [Favorable-----«!Slow intakew=-={Percs slowly=-=|Perces slowly. 
H | low strength. | ! ! | 
H { | ! H i 
Naron: ! H ! t t l 
Nai even aenen nemnronn mem ann | SECDAZ Cm ee ene | Piping-------—-= {Not needed—-~——— \Fast intake, lErodes easily, {Erodes easily. 
| { | erodes easily. | piping. t 
t t t 


See footnote at end of table. 
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TABLE 11.*.WATER MANAGEMENT@~Continued 
H | | | H | 
Soil name and | Pond | Embankments, | Drainage | Irrigation H Terraces H Grassed 
map symbol { reservoir {| dikes, and | { | and | waterways 
i Bae ect hae ~areas ___| _levees wis bons i. he Ree el, | caaiamcaia Se 
{ t 
Ness f H ! t 
Nésucewes nnn |FavOradlensaene/Low strength, {Floods, [Floods, INot needed~---=—|Floods, 
! | shrink-swell. {| peres slowly, | slow intake. | | wetness. 
| | { poor outlets. | | | 
{ | i H I | 
New Cambria: | | H H ! H 
NWeevece nent acansann nue |FavVOrable-seen={Shrink=swell, |Percs slowly---|Floods, [Not neededw-a==|Not needed. 
low strength. peres slowly. ! 
1 
t i 
Platte | i { | i I 
lpAwesdawaweea ae | Seepagewnnwmnnm | Seepagewenenenm | Floods, {Seepage, [Not needed-=---—-|Not needed. 
: wetness. | floods. | 
i i | | i 
Pratt I I | | I 
Ph, POnwwmeanmns |Seepagess-sse0~{Unstable fill, {Not needed-~---|Complex slope, |Too sandy, {Soil blowing, 
{ | seepage, | soil blowing, | complex slope,| droughty. 
} | piping. fast intake. | soil blowing. 
! { 
ipt: H I t I I 
Pratt parte----- | Seepage-------= {Unstable fill, [Not needed---~~ {Complex slope, [Too sandy, {Soil blowing, 
| seepage, soil blowing, | complex slope,| droughty. 
| piping. fast intake. t soil blowing. 
t 


Tivoli part~—--|Seepage----~---{Unstable. fill, 


, 
! 
! 
| 
Not aca ale slope, [Complex slope, {Erodes easily, 
| 
| 


H 
i 
H 
| 
| 
i 
i 
| 
H 
| 
! H 
H | 
H H 
! | seepage, | erodes easily,! erodes easily,| droughty, 
piping. droughty. fast intake. | seepage. 
| 
Roxbury: i | H | | 
RO wren eemanamene |SEGPageranannn=|Low strength, |Ploods------~-- PP LOO S nnn nm nmenen [PLOOd Sanam ene eee [Favorable. 
H | piping. | ! I H 
H H H I i ! 
Tabler: ! H H H 
Tg ewenaneeenennen |Favoradlenwsmaa—={Unstable fill, |Percs slowly---{Slow intake-===|Percs slowly-+~|Percs slowly. 
! ! compressible. | H ! H 
{ I { t i | 
Tivoli | H | H | H 
TV nme a ca ce ae me cena ne !Seepage+----- w-!Unstable fill, {Not needed----|Complex slope, {Complex slope, |Erodes easily, 
H | seepage, | | erodes easily,| erodes easily,! droughty, 
piping. | droughty. | fast intake. | seepage. 
Uly: | I H | | 
Ub, Uc, Uenanannn | Seepagennn-wem=|Piping, [Not neededa-~w.- {Erodes easily, |Erodes easily, |Erodes easily. 
| {| low strength. | | slope. | piping. | 
| H | H | i 
Wakeen: | H H H { | 
WD, Womwnnamannenmn {Depth to rock--[Thin layer, [Not needed+——m— ‘Erodes easily, |Depth to rock, {Depth to rock, 
| | shrink-swell, | | droughty. | erodes easily. | erodes easily. 
| | low strength. | | | { 
! I i H | | 
IWh: i t i t | { 

Wakeen part----{Depth to rock=-{Thin layer, [Not needed---.-/Frodes easily, |Depth to rock, [Depth to rock, 
| shrink-swell, | { droughty. | erodes easily.| erodes easily. 
| low strength. | i | 

1 
Nibson part--==|Depth to rock--{Thin lLayer=--~=- INot needed---~—- {Depth to rock, {Depth to rock--[Depth to rock, 
| | droughty | rooting depth. 
t 
Waldeck: | | H | | i 
WK wm com arco nnennnennocasarann | SCEPA LC emma mene | SCCPALC wa mmm | FlLOOdS, {Floods, [Not neededwams—-|Not needed. 
| | wetness. | wetness. | { 
| i ! ! | { 
Zenda i H ! | I 
J acnunennneea aes \Favorable-~~~~=~ {Low strength, |Floods, {Floods, {Not needed=-=--|Not needed. 
| | shrink=swell, | wetness. { wetness ! H 
| | erodes easily.! I t t 
nee Perea cee are! eee Poona) | Seen ees Ae eee a ge SS re 


Ifhis map unit is made up of two or more dominant kinds of soil. 


composition and behavior of the whole map unit. 


See map unit description for the 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


{"*Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 


See text for definitions of "slight," "moderate," and “severe"] 


{ | | j 
Soil name and H Camp areas | Pieniec areas i Playgrounds | Paths and trails 
map symbol | H { t 
se aaa ear anc a el ane 
t 
Attica | | | 
Atwwaicwccnncninneenne |Slight--+~.~- mene commenenen | SLE Nt ae neen ence anne ne nese ane nee {Moderate ISlight. 
! i | slope. Hl 
I H | H 
Bridgeport: | H | | 
BY ae ee ee [Severe: {Severe: |Severe: {Slight 
floods. | floods. | floods. 
t t 
Canadian; 4 : | Hl 
Gece ne re rece mane wane! Severe: (Moderate: {Moderate; ISlight 
I floods. | floods. | floods. 
t t 
Canadian Variant: H i { I 
ee aouee| Severe: {Moderate: |Moderate: {Slight 
i floods. | floods. |! floods. I 
t t 
Carwile: | H H ! 
Cwennne oman ronnnemmene | Severe: {Severe {Severe: {Severe 
| wetness, | wetness | wetness, | wetness 
| floods. | H ! 
H H | | 
Farnum i | { H 
F Annee eee eee eee !Moderate: [Slight ----~~~- ene |\Moderate: {Slight 
i percs slowly. | | peres slowly. 
| I H 
FB na a nn nn ce rc |Moderate: |Slight-+--+---~-+--+-~.- Moderate; [Slight 
{ percs slowly. | | peres slowly, H 
H I | slope. ! 
H H { H 
Harney: H Hl | t 
Ha re ve cn ce se een nace mmm |Moderate: ESLI GN bane ennn | Moderate: {Slight. 
| peres slowly. { peres slowly. H 
1 ! 
1 t 
ED en me et a nn tModerate: L SLA Nt amen | Moderate: {Slight. 
! peres slowly. H | slope, i 
i | | peres slowly. 1 
t 
HC me nn nn ne a nn nen nn oe {Moderate: |{Moderate: iModerate: {Moderate: 
| percs slowly, | too clayey. | slope, | too clayey. 
| too clayey. i { peres slowly. H 
| H ! | 
THa: | ! ' 
Harney parteanenennn |Moderate: |Moderate: |Moderate: {Moderate: 
| peres slowly, | too clayey. | slope, | too clayey. 
{ too clayey. | | peres slowly. | 
t t t 
Uly part--------en— {Slight--~-~---~ memnem nn emnnne | SLE Nt nett ce ne cane ne ne ane ~~ |Moderate;: {Slight. 
I | | slope. i 
H H | H 
Holdrege: H | ! ! 
HO ene ne nee Hh a ho ot 8 {Slight --a—— conan none nnvo mason | STEEN bene nene cone monnnnnne |Moderate: Slight. 
H | t slope. H 
H i t H 
Hord: | | | H 
Bisrsnnakesas wnnennn | SLI ght a-nanannwnnnnnn | SLi ght anannnnnnn naan | SLU ght ---annw nanan nn {Slight 
t t t 
Kaski | H ! i 
K Gane nena ae ne nnn cee ee ne w-~/ Severe {Moderate {Moderate: tSlight 
floods. | floods floods. H 
! 
t t 


See footnote at end of table. 
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| ! | 
Soil name and H Camp areas | Playgrounds | Paths and trails 
map symbol ! H H | 
ee een net aan eee eet eR coe Ss ee Se ae ee) DRY Ss ER POA ae 
{ | | ! 
Lesho: I H H I 
LY a mc nn nnn nn na nn m=-|Severe; {Moderate: {Moderate: !Moderate: 
| floods, | floods, | floods, | wetness. 
| wetness. | wetness. { wetness, i 
peres slowly. 
t t t 
Lubbock: H | H 
LU nnn nner on enewene | Moderate: I SLI gn tae meee ee eee !Moderate: ISlight. 
| peres slowly. | peres slowly. H 
I 
Naron; i | | 
Nam vensne meen nest ne cene nese ~~|Slight---~--- — [SLi ght=--na-nawan i eee cape dL 
t 
Ness: { H | { 
NG annem serene nen ncerenemenmne | SEVERE! | Severe | Severe: |Severe; 
| wetness, | wetness, | wetness, | wetness, 
| floods, | floods, | floods, | floods, 
percs slowly. | too clayey. percs slowly. | too clayey. 
t 
New Cambria: | i { { 
Nwenaeee ona re enone ae | Moderate: Moderate: |{Moderate: {Moderate: 
| too clayey, | too clayey. | too clayey, | too clayey. 
| percs slowly. | | percs slowly. 
t 1 
Platte { I H | 
Vg manne nace nee so neenmemacenornmnne | Severe: !Severe |Severe: |Severe 
{ floods, | floods, | floods, | floods, 
I wetness, t wetness | wetness. | wetness 
t t t { 
Pratt: | ! | | 
Pi wninoncsren nnn ncocrnnnnemenn |Moderate: {Moderate |Severe: {Moderate 
| too sandy. too sandy | slope. too sandy. 
t 
PO nnn enna | Moderate: {Moderate; |Moderate: [Moderate 
{| too sandy. { too sandy. | too sandy, {| too sandy 
H | | slope. H 
H H i | 
Ipt: | i H ! 
Pratt parte----= {Moderate: Moderate: {Severe: {Moderate: 
| too sandy, | too sandy, | slope. | too sandy. 
| slope. | slope. 
( 
TAiVOLL Part wwnnnnem | Severe: [Severe: | Severe: |Severe: 
| too sandy, | too sandy, | too sandy, | too sandy, 
| dusty. | dusty. { dusty. dusty. 
t q t 
Roxbury: | H H | 
RO cn arene nene nnn | SEVEre: [Moderate {Severe; {Slight. 
floods. floods floods. 
t t 
Tabler: H H i ! 
Tq nen emenmmn |SAVEPe: !Moderate {Severe: {Moderate: 
{ peres slowly. | too clayey peres slowly. | too clayey. 
t 
Tivoli: | t H { 
TV a wranneennnenanmmenmne |SEVEres |Severe: [Severe: |Severe: 
| too sandy, { too sandy, [| too sandy, | too sandy, 
dusty. | dusty. 1 dusty. dusty. 
{ t t 
Uly | H i | 
Ub, Uc, Uenn--an—= ISLights-s-n—— [SLI gn tenn nnn ence «~~|Moderate: [Slight. 
H i | slope. H 
H H H H 
Wakeen H H H ! 
WD, WOrra ne nrce en emnenremnre [SLE Nb ence rece [SLI ght women a on a nnn nw {Moderate: [Slight 
{ H { slope. H 
| { | H 
wh: H H | | 
Wakeen partqnn—— wa !Moderate; {Moderate: {Severe;: {Slight. 
{| slope. slope. a slope. 
t 


See footnote at end of table. 


H ! ! } 

Soil name and H Camp areas H Picnic areas H Playgrounds t 

map symbol H | H { 

ae Be Set ce tt ct te aN tena he 

t I ! i 

Wakeen: H H H | 

Nibson part---~---- |Moderate; |{Moderate: {Severe [Slight 

| slope. {| slope. ! depth to rock, i 

1 H | slope. { 

! ! i ! 

Waldeck: H H I H 
Wk ene ne ema cemmnen | Severe: {Moderate: iModerate: |Moderate: 
| floods, | floods, | floods, t wetness. 

t wetness. wetness. i wetness. H 

t t | t 

Zenda: H H H H 
LO mm eran nnn nema | SEVEP! |{Moderate; {Moderate {Moderate: 
| floods, { floods, | floods, | wetness. 

{ wetness. | wetness. | wetness. i 

Se a ee, 2 en i 


ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
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composition and behavior of the whole map unit. 


85 


86 


Panecnwmwnneanenn {Fair 
t 


[See text for definitions of "good," "fair," "poor," and "very poor" ] 
| ____....___. Potential for habitat elements 
Soil name and | { Wild | | 
map symbol ! Grain [| Grasses | herba- | Conif-= | 
land seed] and | eeous | erous | H 
a cet eee aah Sts ———{-srens__|_ Legumes {-eaante| plants |_——_____} ett 
' 
t 
Attica: H I } | { H 
ao [Good ee [Fair aa aad 
t t 
| | | | H | 
Bridgeport: { H H H | | 
Brennen amen me nern rem nnne | GOOd |Good a [Fair ‘aa aba 
{ t 
Canadian: I I H H I ! 
C eam nenene ce mm encnnere serene | GOO |Good tFair (Fair {Fair [Poor 
! | | H ! I 
| | H I H i 
Canadian Variant: | ! | ! i i 
CY rccececn nnn nese amen {Pair [Pair [Fair {Poor {Fair lVery 
i | H ! { | poor. 
H | | | | i 
Carwile: | | H | | | 
CW anna memmnnn nnn {Pair yee has pene |Good ee 
t 
Farnum: t H I | | | 
Fa, eee on ore cee aaa (Fair 
t 
Harney: | H { i | | 
Ha wna ee sonene nanan | Good aa {Fair | Poor pee aon 
t t 
Hb, Henne menancnnnee | GOOd eens {Fair ‘aa ee aa 
t 
lHd: H I | i | H 
Harney Partw---«|Fair [Good ‘aad os pe oo 
t t 
ULy partanwanene | Pair [Good "Good {Fair lFair IVery 
H H I | I { poor. 
| | H I I H 
Holdrege: H H | H | H 
HO ne eree trace ecncarermancaceen | GOOd {Good [Good [Fair [Fair [Very 
H | | { { | poor 
! H | | i I 
Hord: I | i i | | 
Hy? mere ne ne enn ne cm on tn on ne [Good IGood {Good [Good |Good [Very 
| | | H i { poor 
| | | I | | 
Kaski: i ! | H I { 
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The erosion tolerance factor (T) is for the entire 


Absence of an entry means data were not available or were not estimated] 
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This map unit is made up of two or more dominant kinds of soil. 
composition and behavior of the whole map unit. 
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TABLE 16.--SOIL AND WATER FEATURES 


> means greater than] 


See text for descriptions of symbols and such 
" The symbol < means less than; 


[Absence of an entry indicates the feature is not a concern, 
terms as "rare," "brief," and "perched. 
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TABLE 16.~-SOIL AND WATER FEATURES~~Continued 
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! ! Flooding { Bish water table t Bedrock ! 
Soil name and tHydro={ t t | ! t {Pot 
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Itfhis map unit is made up of two or more dominant kinds of soil. 


composition and behavior of the whole map unit. 


Oceasional-~!Very brief] fApreSep 2: 0-6. Ol kpearenk loetenne| 
ae aE eke ieee aan |e 


See map unit description for the 


TABLE 17.--ENGINEERING TEST DATA 


[Tests performed by the Kansas Department of Transportation, in accordance with standard procedures of the American 
Association of State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2] 
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Percentage less | 
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sieve--2/ | 
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1 
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No. [0.05 
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Se ee 
ff H 
! 
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33 t 28 
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37 «| 32 
20 i 16 
' 
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H 
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9 t 86 
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S71-Kans- 
73-41 


Parent 
material 
sandy eolian 

sediments. 
sandy eolian 

sediments. 


Old alluvium. 
alluvium. 


Moderately 
Recent 


14, T. 23 
R. 17 W. 

12, T. 23 
R. 17 W. 

32, T. 20 
16 W. 


’ 


1,300 feet south 
and 300 feet 


Soil name and 
location 
west of the 


, 


2,300 feet north{Moderately 


2,000 feet north 
and 1,150 feet 
east of the 
southwest corner 
of NW1/4SW1/4 
sec. 

(Modal). 

loam: 

northeast corner 

of NE1/4NE1/4 
loam: 

and 750 feet 

west of the 

southeast corner 
of NE1/4SE1/4 
séc, 

Ss. 

(Modal). 
frequently 
flooded: 

675 feet east 

and 200 feet 

south of the 
northwest corner 
of NW1/4NW1/4 


Se 
Roxbury silt loan, 


Carwile fine sandy 
Naron fine sandy 


Attica fine sandy 
loam: 
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See footnotes at end of table. 


TABLE 17.--ENGINEERING TEST DATA--Continued 


! ! Hl {| Moisture { Percentage less | Percentage I { | Classi- 
| { |_densityl/ { than 3 inches, |__ smaller than--2/ tow | |_fication3/ 
! { t Pow | lpassing sieve-n2/ | i | ! Poors | 
H H I fof te? t { i H H H { f wa fest | 
: Ee en ot 4 x Bod 
Soil name and |} Parent ! Report | {san ]s3 ! H I H H H H H {oo | 1 ® 
location ! material {| number |[Depth! §§ {| ES { H ! { i { i {| S {[metaAaswTo ] « 
i H t { XU | et | No. | No. { No. [0.05 | 0.02/0.00510.002; 3 1 ax} fod 
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i H ! tft | H H H H t { | | H H i 
Waldeck fine sandy} H i H H { H H H H H H t ! H i 
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and 100 feet ! alluvium. {S71-Kans- { | i | | H H H ! t H ! t H 
west of the I 1 73+5-1 { O-12f 113 | 13 | 100 | 92 | 43 f 35 | 274 11 $ 6 ft 25 | 4 fA-4(2) [SM-SC 
center of NEi/4 | 1 73-5-2 [12-34) 113 | 11 | 100 | 94 | 38 ¢t 28 $ 12% 5 | 3 ft 23 |, 3 fA-4(1) [SM 
SW1/4 sec. 13, | 1 73-5=3 134-60! 111 | 13 | 89 | 44 to 1 ft 0} of o O | a-— [A/NPLAsi=b [SP 
T. 23 S., R. | H i I H { H H H H | H t | 1(0) H 
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4/Based on AASHTO Designation T99-57, Method A(1), with the following variations: (1) all material is ovendried at 230° F and 
is crushed in a laboratory crusher, and (2) no time is allowed for dispersion of moisture after mixing with the soil material. 

2/Mechanical analysis according to AASHTO Designation T88=57(1), with the following variations: (1) all material is ovendried 
at 230° F and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (3) sodium silicate is used as the 
dispersing agent; and (4) dispersing time, in minutes, is established by dividing the plasticity index value by 2; the maximum time 
is 15 minutes, and the minimum time is 1 minute. Results from this procedure may differ somewhat from results obtained by the soil 
survey procedure of the Soil Conservation Service. In the AASHTO procedure, the fine material is analyzed by the hydrometer method 
and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in 
diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not 
suitable for naming textural classes of soils. 

The Soil Conservation Service and the Bureau of Public Roads have agreed to consider that all soils having plasticity 
indexes within two points of the A-line are to be given a borderline classification. An example of a borderline classification is 
CL=ML. 

4/Nonplastic. 
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TABLE 18.-=CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 


I 
Soil name H Family or higher taxonomic class 
i) 


Ss a a ee 
! 
t 

ALticannmnancne anewwmwnee}! Coarse-loamy, mixed, thermic Udie Haplustalfs 

Bridgeport q--------- een | Fine-silty, mixed, mesic Fluventic Haplustolls 


Canadian=—— Coarse-loamy, mixed, thermic Udiec Haplustolls 
Canadian Variant--n-.s-.=/ Coarse-loamy, mixed, thermic Udie Haplustolls 
CA WL 1 6 an ae ee re eee ee ene ree | Fine, mixed, thermic Typic Argiaquolls 
ParnuMenenncenanmnnwnnewnna| Fine=-loamy, mixed, thermic Pachic Argiustolls 
Harney enaaannnannnenennnan-{ Fine, montmorillonitic, mesic Typie Argiustolls 


HOLA rEg Ce ee |! Fine-silty, mixed, mesic Typic Argiustolls 

HOT we ree ot ate tt a {| Finessilty, mixed, mesic Cumulic Haplustolls 

Kaski amanrnnccceneeeweneene| Fine~wloamy, mixed, thermic Cumulic Haplustolls 

LST 0 wore ne oe ne ao a a ne cae nn a ne | Fine-loamy over sandy or sandy-skeletal, mixed, thermic Fluvaquentic Haplustolls 
LUDDOCK wenn enn nen enn ee | Fine, mixed, mesic Pachie Argiustolls 

NAP ON ee eee Se tetetetad ==! Fine-loamy, mixed, thermic Udie Argiustolls 

NSS ee en coc ot neo we tn a te a te a {| Fine, montmorillonitic, mesic Udie Pellusterts 

NOW CaMD rid meme canner cnee | Fine, montmorillonitic, mesic Cumulic Haplustolls 

NiDSON mame nme nennwene | Loamy, carbonatic, mesic, shallow Entic Haplustolls 

BPLALC ema nnen enn ne een ener ence ne | Sandy, mixed, mesic Mollic Fluvaquents 


Patt awnncmnwnnnenecnecen=| Sandy, mixed, thermic Psammentic Haplustalfs 


ROXDUPY en mnannnnnvennwene! Fine=silty, mixed, mesic Cumulic Haplustolls 


Tad ler mane eee {| Fine, montmorillonitic, thermic Vertiec Argiustolls 
TLVOLL anna nn enn nnn ratte --| Mixed, thermic Typic Ustipsamments 

UL y manera nanan nnnnnnwene! Fine=silty, mixed, mesic Typic Haplustolls 

Wak CON men en em eee | Fine-=silty, carbonatic, mesic Entic Haplustolls 
WALd CCK meee remem rere canara seca cenn | Coarseeloamy, mixed, thermic Fluvaquentic Haplustolls 
ZEN 2 ee women! Pineeloamy, mixed, thermic Fluvaquentic Haplustolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND 


Harney-Uly: Deep. nearly level to sloping. well drained 
(Hee } soils that have a silt loam or silty clay loam subsoil 
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ae GEE 
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SaSaEN 


—_ Harney-Wakeen: Deep and moderately deep. nearly level 
2 | to strongly sloping. well drained soils that have a 
— silty clay loam subsoil 


| 
SA 
Sh 


NE 


z 
Si arc New Cambria-Bridgeport-Hord: Deep. nearly level. well 
T2258 6 [| "| drained and moderately well drained soils that have a 
= | i Le silt loam to silty clay subsoil 
= WA 5 J 
LG’ 


Waldeck-Kaski-Zenda: Deep. nearly level. somewhat poorly 
[4 | drained and well drained soils that have a fine sandy 
loam or loam underlying material 


Pratt-Tivoli: Deep. undulating to hilly. well drained 
and excessively drained soils that have a loamy fine 
sand or fine sand subsoil or underlying material 


wiN 


STAFFORD 


Attica-Pratt-Carwile: Deep. nearly level to rolling. well 
drained and somewhat poorly drained soils that have a 
loamy fine sand. fine sandy loam. or clay loam subsoil 


Farnum-Lubbock: Deep. nearly level to gently sloping. 
aes | well drained soils that have a clay loam or silty clay 


loam subsoil 
__ . Naron-Carwile: Deep. nearly level to gently sloping. well 
wee Bs drained and somewhat poorly drained soils that have a 
R. 17 W. R. 16 W. | R. 15 W. fine sandy loam, sandy clay loam. or clay loam subsoil 


Compiled 1978 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND 


SYMBOL NAME 


Attica sandy loam, 1 to 4 percent slopes 
Bridgeport silt loam 

Canadian fine sandy loam 

Canadian Variant sandy loam 

Carwile fine sandy loam 

Farnum loam, 0 to 1 percent slopes 
Farnum loam, 1 to 3 percent slopes 

Harney silt loam, 0 to 1 percent slopes 
Harney silt loam, 1 to 3 percent slopes 
Harney silty clay loam, 1 to 3 percent slopes, eroded 
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This map is compiled on 1975 aerial photography by the U. 5. Department of Agriculture, So:! Conservation Service and cooperating agencies. 
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